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Preface 


The  study  reported  herein  was  conducted  by  the  Environmental  Laboratory 
(EL)  of  the  U.S.  Army  Engineer  Waterways  Experiment  Station  (WES).  TTie 
research  was  sponsored  by  the  Etepaitment  of  the  Army  Installation  Restoration 
Research  Program  (IRRP).  Dr.  Clem  Meyer  was  the  IRRP  Coordinator  at  the 
Directorate  of  Research  and  Development,  Headquarters,  U.S.  Army  Corps  of 
Engineers  (HQUSACE).  Dr.  Bob  York  of  the  U.S.  Army  Environmental  Cen¬ 
ter  (USAEQ  and  Mr.  Jim  Baliff  of  the  Environmental  Restoration  Division, 
Directorate  of  Military  Programs,  HQUSACE,  served  as  the  IRRP  Overview 
Committee.  Technical  Monitors  were  Ms.  Sandra  Cotter  of  the  U.S.  Army 
Engineer  Division,  NCssouri  River,  and  Mr.  Wayne  Sisk  of  USAEC  The 
WES  Program  Manager  was  Dr.  John  Cullinane. 

This  report  was  prepared  by  Dr.  Thomas  D.  Wright  of  the  Fate  and  Effects 
Branch  (FEB),  EL.  The  work  was  conducted  under  the  direct  supervision  of 
Dr.  Bobby  L.  Folsom,  Jr.,  Chief,  FEB,  and  under  the  general  supervision  of 
Mr.  Donald  L.  Robey,  Chief,  Environmental  Processes  and  Effects  Division, 
and  Dr.  John  Harrison,  Director,  EL. 

At  the  time  of  publication  of  this  report.  Director  of  WES  was 
Dr.  Robert  W.  Whalin.  Commander  was  COL  Bruce  K.  Howard,  EN. 

This  report  should  be  cited  as  follows: 

Wri^  Thomas  D.  (1993).  "Environmental  assessment  of  selected  cone 

penetrometer  grouts  and  a  tracer,"  Miscellaneous  Paper  IRRP-93-1 , 

U.S.  Army  Engineer  Waterways  Experiment  Station,  Vicksburg,  MS. 


Summary 


Concern  has  been  expressed  that  grouts  used  to  seal  cone  penetrometer 
holes  and  soluble  tracers  used  in  conjunction  with  penetrometer  investigations 
might  introduce  contaminants  into  groundwater  and  thereby  pose  a  potential 
environmental  hazard.  A  risk  assessment  approach  was  used  to  ev^uate  this 
potential.  For  the  effects  phase  of  the  assessment,  data  were  obtained  for 
representative  inorganic  (clays,  cement,  and  chemical)  and  organic  (urethane) 
grouts  and  a  fluorescent  tracer.  Based  on  information  found  in  material  safety 
data  sheets,  environmental  hazards  from  the  grouts  and  the  tracer  were  not 
found  to  be  significant  with  the  possible  exception  of  oral  ingestion  of  undi¬ 
luted  or  unreacted  components.  The  exposure  phase  of  the  assessment  was 
not  conducted  because  no  significant  effects  were  identified.  The  selected 
grouts  and  the  tracer  are  recommended  for  use  with  cone  penetrometer  investi¬ 
gations.  Grouts  or  tracers  other  than  those  evaluated  will  require  material- 
specific  evaluation. 
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1  Introduction 


Background 

The  Site  Characterization  and  Analysis  Penetrometer  System  (SCAPS)  was 
developed  by  the  U.S,  Army  Engineer  Waterways  Experiment  Station  to 
investigate  terrestrial  hazardous  and  toxic  waste  (HTW)  sites.  The  system  is 
mounted  on  a  truck  and  is  capable  of  pushing  a  3.S6-cm  rod  into  the  ground 
to  a  depth  of  45  m.‘  Following  penetration,  the  rod  is  withdrawn  and  the 
hole  is  grouted  to  prevent  potential  horizontal  and  vertical  migration  of  HTW 
contaminants.  On  occasion,  a  tracer  may  be  introduced  into  the  penetrometer 
hole  to  monitor  groundwater  movement. 

Although  one  of  the  purposes  of  the  grout  is  to  prevent  potential  migration 
of  contaminants  resulting  from  the  penetrometer  hole,  concerns  have  been 
raised  that  the  grout  itself  or  the  tracer  might  potentially  constitute  a  source  of 
contamination.  This  could  occur  if  the  penetrometer  entered  groundwater, 
and  contaminants  present  in  the  grout  or  tracer  could  be  directly  introduced 
into  the  groundwater.  Leaching  and  subsequent  contamination  is  also  possi¬ 
ble.  An  environmental  hazard  through  oral  ingestion  of  the  contaminants  in 
groundwater  might  result.  Of  course,  failure  of  the  grout  could  result  in  a 
direct  contamination  of  the  groundwater  by  HTW  contaminants  at  the  site,  but 
that  is  outside  the  scope  of  ^is  report.  This  report  will  address  only  the 
potential  direct  effects  of  oral  ingestion  of  contaminants  which  might  be 
released  into  groundwater  by  selected  grouts  used  to  plug  and/or  seal  cone 
penetrometer  holes  or  by  the  introduction  of  a  selected  tracer.  Work  Unit 
AF25-CT-002,  Biologic^  Evaluation  of  Materials  Used  in  Cone  Penetrometer 
Grouting  and  Tracer,  was  developed  to  address  this  potential  source  of 
contamination. 

SCAPS  development  was  initiated  in  1986.  Because  of  equipment  limita¬ 
tions,  it  was  originally  believed  that  multicomponent  organic  grouts  would  be 
required  for  successful  grouting  through  the  3.S6-cm  penetrometer  rod.  The 
organic  chemicals  used  in  these  grouts  can  have  potentially  adverse  health  and 


‘  U.S.  Army  Corps  of  Engineen.  (1991).  'Innovative  technology  site  characterization  and 
analyiia  penetrometer  lyttem  (SCAPS);  A  rapid,  inexpeniive  means  to  study  physical  and 
chemical  characteristics  of  soils  at  hazardous  waste  sites,’  Washington,  DC. 
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environmental  impacts,  and  the  products  of  incomplete  polymeric  reactions 
may  complicate  site  characterization.  Anticipated  resistance  to  the  use  of 
synthetic  grouts  by  Federal  and  state  regulatory  agencies  necessitated  planning 
for  the  environmental  effects  assessment  of  the  grouts  proposed  for  use  with 
the  SCAPS.  As  discussed  below,  field  experience  during  the  past  2  years  has 
demonstrated  that  the  environmental  effects  issue  has  been  largely  overcome 
by  events. 

First,  cement  and  bentonite  grouts  are  commonly  specified  a  priori  by 
Federal  and  state  regulatory  agencies  as  the  most  appropriate  grouts  for  use  on 
uncontrolled  hazardous  waste  sites.*  These  grouts  are  commonly  used  during 
installation  of  conventional  site  characterization  monitoring  wells,  and  the 
regulators  have  significant  experience  in  their  use.  Further,  since  these  grouts 
are  composed  of  commonly  used  construction  materials,  their  environmental 
effects  are  considered  to  be  relatively  benign. 

Second,  field  trials  have  proven  the  technical  feasibility  of  using  the  more 
conventional  cement-  and  bentonite-based  grouts  with  the  SCAPS.  In  addi¬ 
tion,  private  sector  vendors  have  successfully  used  cement-  and  bentonite- 
based  grouts  with  cone  penetrometer  systems.^ 

Third,  there  are  no  documented  cases  in  which  environmental  effects  asso¬ 
ciated  with  grouts  have  resulted  in  delay  or  cancellation  of  a  SCAPS  project. 
Grout  environmental  effects  issues  have  been  successfully  resolved  through 
discussions  with  appropriate  regulating  agencies.^ 

Finally,  experience  with  Federal  and  state  regulators  has  not  led  to  the 
development  and  execution  of  a  universally  acceptable  environmental  effects 
evaluation  protocol  for  the  synthetic-based  grouts.  Site-specific  conditions  and 
regulatory  preferences  appear  to  necessitate  the  use  of  site-specific  protocols, 
e.g.,  some  regulators  have  suggested  the  necessity  for  using  site  groundwater 
to  condua  any  leaching/toxicoiogy  tests.*  Carried  to  its  extreme,  this  philos¬ 
ophy  would  require  separate  site-specific  environmental  effects  studies  for 
each  site  on  which  the  SCAPS  is  used. 

The  developments  described  above  have,  to  a  large  extent,  obviated  the 
need  for  conducting  environmental  assessments  on  a  large  number  of  grouts  or 
developing  grouts  specifically  for  the  SCAPS.  It  is  prudent  to  conduct  an 
environmental  effects  review  of  the  grouts  and  tracers  that  are  currently  antici¬ 
pated  to  be  used  with  the  SCAPS  to  assist  in  obtaining  regulatory  approval  for 
its  use. 


*  Penonal  Communication,  1992,  Philip  Malone,  U.S.  Amy  Engineer  Waterways  Experi¬ 
ment  Station,  Vicksburg,  MS. 

*  Personal  Communication,  1992,  Stafford  Cooper,  U.S.  Amy  Engineer  Waterways  Experi¬ 
ment  Station,  Vicksburg,  MS. 
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Chapter  1  Introduction 


Objective 


The  objective  of  this  report  is  to  assess  the  potential  of  selected  grouts  and 
a  tracer  used  in  conjunction  with  the  SC  APS  for  contaminating  groundwater. 
Because  a  variety  of  grouts  and  tracers  were  originally  proposed,  a  generic  list 
considering  operational  considerations  and  planned  use  was  developed  by  the 
SCAPS  team.  Grouts  and  tracers  not  included  in  this  generic  list  will  require 
material-specific  consideration.  The  generic  grouts  and  the  tracer  are 

a.  Bentonite  clay. 

b.  Attapulgite  clay. 

c.  Microfme  portland  cement. 

d.  Joosten  grout  (calcium  silicate  grout). 

e.  Urethane  grout. 

/.  Fluorescent  tracer. 


Approach 

The  approach  chosen  to  evaluate  the  potential  problem  is  a  risk  assessment. 
The  risk  assessment  has  two  components-effects  assessment  and  exposure 
assessment.  The  effects  assessment  will  address  potential  health  effects  such 
as  chronic  and  acute  toxicity,  carcinogenicity,  mutagenicity,  and  teratogenic¬ 
ity.  The  primary  sources  of  this  information  are  the  material  safety  data 
sheets  (MSDS)  required  by  the  Occupational  Safety  and  Health  Administration 
(OSHA)  as  per  29  CFR  1910. 12(X).  These  data  sheets  are  provided  by  the 
manufacturer  or  supplier.  If  the  effects  assessment  warrants,  an  exposure 
assessment  should  be  performed. 

The  primary  items  of  interest  in  the  MSDS  are  Sections  2  (Hazardous 
Ingredients)  and  S  (Health  Information).  In  some  instances  the  information 
provided  is  not  pertinent  to  this  report  as,  for  example,  inhalation  or  dermal 
contact  with  unreacted  components.  Where  a  potential  health  hazard  is  indi¬ 
cated,  it  is  necessary  to  determine  the  route  of  exposure.  Further,  the 
manufacturer/supplier  is  not  required  to  provide  information  where  a  particu¬ 
lar  route  of  exposure  is  unlikely,  such  as  the  oral  ingestion  of  concrete.  As 
noted  above,  only  oral  ingestion  through  groundwater  is  considered  in  this 
rqrart.  In  Chapter  2,  the  grouts  and  the  tracer  used  in  conjunction  with  the 
SCAPS  are  assessed  with  regard  to  their  potential  for  groundwater  (X)ntamina- 
tion.  Each  MSDS  is  reproduced  in  Appendix  A. 
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2  Results 


Each  MSDS  was  assessed  regarding  the  potential  of  the  material  to  contam¬ 
inate  groundwater.  Results  of  this  analysis  are  summarized  below. 

•  Bentonite  clay.  Infonnation  was  obtained  from  Baroid  Drilling  Fluids, 
Inc.,  on  three  bentonitic  clay  products  (trade  names:  Benseal,  Aquagel, 
and  Aquagel  Gold  Seal).  In  addition,  information  was  obtained  on  a 
catalyst,  Aqua-Grout  Catalyst. 

•  Attapulgite  day.  Infonnation  was  obtained  from  Baroid  Drilling 
Fluids,  Inc.,  on  an  attapulgite  clay  product  (trade  name:  Zeogel). 

•  Microfine  portland  cement.  Information  was  obtained  for  two  micro- 
fme  Portland  cements.  Lehigh  Geocem  is  manufacmred  by  Lehigh 
Portland  Cement  Company,  and  Micro  Matrix  Cement  is  sold  by  Halli- 
buiton  Services.  Inc. 

•  Joostoi  grout  Joosten  grout  consist  of  calcium  silicate.  Ii  is  formed 
by  the  reaction  of  sodium  silicate  and  calcium  chloride  to  form  cal¬ 
cium  silicate  and  sodium  chloride.  Information  on  all  these  com¬ 
pounds  was  obtained  from  Sax'  as  well  as  the  material  safety  data 
sheets.  No  MSDS  on  sodium  chloride  exists,  as  it  is  not  regulated  by 
OSHA. 

•  Urethane  grout.  Information  was  obtained  for  three  urethane  grouts 
and  their  catalysts.  Mountain  Grout  and  its  catalyst.  Pure  Catalyst,  is 
marketed  by  Green  Mountain,  Inc.  TACSS  020  NFA'ACSS  025  NF 
and  its  catalyst,  TACSS  Accelerator  C-852/C-855,  is  manufactured  by 
De  Neef  America,  Inc.  Scotch-Seal  5600  is  manufactured  by  Min¬ 
nesota  Mining  and  Manufacturing  (3M). 

•  Fluorescent  tracer.  Infonnation  was  obtained  on  one  fluoresenu 
tracer.  Fluoretraa  n  is  manufactured  by  Ironnulabs,  Inc. 


'  N.  Irvins  Sax.  (1968).  Dmgerous  properties  of  industrial  mtOerids.  RemhoU,  New  York, 
522,  527, 1114. 
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3  Discussion  and  Conclusions 


Grouts,  as  classically  employed,  are  used  to  fill  holes,  cracks,  and  voids  in 
structures  or  as  sealants.  These  include  concrete  structures  such  as  water  sup¬ 
ply  reservoirs  and  distribution  systems.  Grouts  for  such  purposes  should  not 
be  a  source  of  contaminants.  Further,  by  definition,  grouts  should  have  little 
solubility  in  water,  and  any  trace  contaminants  present  should  be  sequestered 
in  the  cured  grout  matrix.  During  the  curing  process  grouts  may  produce  or 
release  substances  that  may  be  deleterious,  but  this  should  be  minimal.  After 
curing,  a  very  small  amount  of  surface  leaching  from  the  grout  may  occur. 
Grouts  are  very  commonly  used  to  plug  or  seal  abandoned  oil,  gas,  and  water 
wells  and  borings  for  geological,  mineral,  foundation,  and  other  exploratory 
purposes.  The  grout  prevents  the  horizontal  and  vertical  movement  of  water 
and  other  fluids  or  gases.  As  noted  in  Appendix  B,  many  States  provide  gui¬ 
dance  on  particular  grouts  for  specific  purposes.  These  consist  primarily  of 
bentonite  clays,  cement,  or  combinations  of  the  two. 

Tracers  are  used  to  determine  the  movement  of  fluids.  Tracers  may  be 
introduced  into  reservoirs,  groundwater,  rivers,  or  water  distribution  systems. 
When  properly  used,  they  are  not  considered  to  be  contaminants.  A  very 
common  application  is  their  introduction  into  drain  fields  to  determine  the 
movement  of  effluents. 


Bentonite  Clay 

This  inorganic  material  is  also  known  as  Wyoming  bentonite  or  sodium 
montmorillonite  and  is  a  sodium  aluminum  silicate.  The  only  hazardous 
ingredient  listed  on  the  MSDS  for  the  three  formulations  and  the  catalyst  is 
silica.  There  is  no  indication  of  adverse  effects  from  oral  ingestion.  One 
formulation,  Benseal,  is  specifically  recommended  for  sanitary  sealing  during 
water  well  construction,  and  all  metals  are  within  drinking  water  standards  as 
determined  by  the  U.S.  Environmental  Protection  Agency’s  Toxicity  Charac¬ 
teristics  Leaching  Procedure. 
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Attapulgite  Clay 


This  inorganic  material  is  a  magnesium  aluminum  silicate.  The  only  haz¬ 
ardous  ingredient  listed  on  the  MSDS  is  silica.  There  is  no  indication  of 
adverse  effects  from  oral  ingestion. 


Microfine  Portland  Cement 

This  inorganic  material  consists  of  various  calcium  silicates,  aluminates, 
and  similar  calcium  salts  that  are  not  readily  separable  into  individual  compo¬ 
nents.  Because  it  is  manufactured  from  raw  materials  mined  from  the  earth, 
trace  (but  detectable)  amounts  of  many  naturally  occurring  elements  and  com¬ 
pounds  may  be  found  by  chemical  analysis.  The  only  hazardous  ingredient 
listed  on  the  MSDS  is  silica,  and  there  is  no  indication  of  adverse  effects  from 
oral  ingestion. 


Joosten  Grout 

This  inorganic  grout  is  produced  by  the  reaction  of  sodium  silicate  and 
calcium  chloride  to  form  calcium  silicate  and  sodium  chloride.  The  usual 
procedure  in  using  this  grout  is  for  the  operator  to  obtain  the  reaction  products 
in  bulk  and  inject  them  into  the  cavity.  The  reaction  is  very  rapid,  and  injec¬ 
tion  consists  of  both  liquids  being  simultaneously  in  .rted  while  the  injection 
tubes  are  withdrawn.  Calcium  chloride  and  calcium  silicate  are  food  addi¬ 
tives.  Calcium  chloride  and  sodium  silicate  also  migrate  into  food  from  pack¬ 
aging  materials.  Sodium  chloride  is  commonly  known  as  table  salt.  The 
toxic  hazard  rating  code  for  all  of  these  compounds  for  oral  ingestion  is  1 
(slight:  causes  readily  reversible  changes  that  disappear  after  end  of  expo¬ 
sure).’  As  with  all  salts  of  this  nature,  oral  ingestion  of  extremely  large 
quantities  (thousands  of  milligrams  per  kilogram)  can  be  lethal. 


Urethane  Grout 

These  organic  grouts  are  urethane  polymers  (polyurethanes).  Hazardous 
ingredients  listed  on  the  MSDS  for  these  polymers  and  their  catalysts  include 
aliphatic  amines,  methylene  diphenyl  isocyanate,  toluene  diisocyanate,  free 
isocyanate,  acetone,  and  polyether  prepolymer.  Unreacted  toluene  diisocya¬ 
nate  is  a  potential  carcinogen.  However,  after  the  curing  process  is  complete, 
all  three  proprietary  products  are  approved  for  potable  water  contact.  The 


’  N.  Irving  S«x.  (1968).  Dangerous  propertits  of  industrial  materials.  Reinhold, 

New  York,  Sn,  527,  1114. 
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MSDS  recommends  that  a  physician  be  called  in  the  event  of  oral  ingestion  of 
unreacted  components.  This  would  not  apply  to  the  cured  grout  itself. 

All  of  the  selected  grouts  have  potential  adverse  effects  from  inhalation 
and/or  dermal  exposure.  These  are  limited  to  the  exposure  to  components, 
rather  than  to  the  final  grout  mixture.  For  example,  cement  can  cause  severe 
chemical  burns  as  it  is  a  highly  caustic  compound.  However,  the  end  product, 
coiKreie,  is  essentially  inert.  Likewise,  the  silica  in  cement  dust  is  a  possible 
carcinogen  and  is  known  to  cause  lung  inflammation  and  silicosis.  Adequate 
ventilation  and  other  protective  measures  are  necessary  during  the  use  of  the 
selected  grouts  to  prevent  or  minimize  exposure  to  particulates,  fumes,  or 
vapors  through  inhalation. 


Fluorescent  Tracer 

The  MSDS  for  this  organic  tracer  indicates  that  no  hazardous  ir.giedients 
are  present.  Oral  ingestion  of  the  concentrate  may  cause  nausea  or  result  in 
yellow-green  urine  until  the  tracer  has  been  flushed  from  the  system.  No 
adverse  effects  are  expected  from  either  acute  or  chronic  exposure.  This 
organic  tracer  is  not  carcinogenic,  teratogenic,  or  mutagenic. 

Conclusion 

Effects  assessment  of  several  representative  grouts  and  a  tracer  proposed  for 
use  with  the  SCATS  showed  that  environmental  hazards  from  grout  or  tracer- 
associated  contaminants  are  of  little  significance.  This  being  the  case,  expo¬ 
sure  assessment  is  nor  necessary.  The  selected  grouts,  and  especially  those 
required  by  the  States  (Appendix  B).  are  recommended  for  sealing  SCAPS 
borings. 
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Appendix  A 

Material  Safety  Data  Sheets 


Appendix  A  Matwial  Safaty  Data  Shaats 


IV.  FIRE  AND  EXPLOSION  DATA 


WBX  NOT  SUPPORT  COMBUSTION. 

NO  FIRE  OR  EXPLOSION  HAZARD. 

EXTINCUISHING  MEDIA:  WATER,  FOAM.  CARBON  DIOXIDE 


I  V.  HEALTH  HAZARD  mFORMATTON 


I  CARaNOGENICnY.  SEE  ROUTES  OF  EXPOSURE  AND  EFFECTS 


acute  oral  L050 
ND 


ACUTE  DERMAL  LOSO 
ND 


AQUATIC  TOXICITY  IXSO 
lOjDOOai^ 


ROUm  OF  EXPOSURE  AND  EFFBCrS 


THIS  PRODUCT  CONTAINS  FREE  CRYSTAUJNE  SRJCA  WHICH  ACCORDINO  TO  THE  lARC  HAS 
EXHIBITED  UMTTED  EVIDENCE  OF  CARONOCENICTTY  IN  HUMANS.  NUISANCE  DUST  TLV  • 
I0a«/B3.  OSHA  PEL  CLASSIFIED  AS  A  NUISANCE  DUST  WHEN  LESS  THAN  l«  CRYSTALLINE 
SUCA  IS  PRESENT.  IF  GREATER  THAN  l«  CRYSTALLINE  SILICA.  THEN  EXPOSURES  SHALL  NOT 
EXCEED  AN  t-HOUR  TIME-WEICHTED  AVERAGE  LIMIT  AS  STATED  IN  29  CFR  1910.1000  TABLE 
Z-l-A  FOR  AIR  CONTAMINANTS.  SPECIFICALLY:  SlUCA:  CRYSTALLINE  QUARTZ  (RESPIRABLE) 
0.1  B|/m3. 

OtRJTANT  TO  EYEL  NOSE  AND  LUNGS:  PROLONGED  INHALATION  OF  DUST  MAY  RESULT  IN 
I  SILICOSIS.  A  NONCANCEROUS  LUNG  DISEASE 


EMERCENCTY  AND  FIRST  AID  PROCEDURES 


NO  PROCEDURES  REQUIRED  BEYOND  NORMAL  personal  HYGIENE  ■  WASH  ALL 
I  CONTACTED  AREAS  WITH  SOAP  AND  WATER. 


AppwKSx  A  Matorial  Safety  Data  Sheets 


BEST  Sheet 

VI.  REAcnvrrv  data 


BENSEAL® 


Pitti 


CONDITIONS  CONniBiniNC  TO  INSTABOITV 
STABLE 


INCOMPATmUTY 

NONE 


HAZAXDOUS  DECOMPOSmON  PRODUCTS 
NONE 


CONDtlTONS  CONTSIBtniNG  TO  HAZARDOUS  POLYMERIZATION 
WILL  NOT  OCCUR 


vn.  SPILL  OR  LEAK  PROCEDURES 


STEPS  TO  BE  TAKEN  IF  MATERIAL  IS  RELEASU)  OR  SPILUED 
NORMAL  HOUSEKEEPING.  CAUSES  SLIPPERY  SURFACES  WHEN  WET. 


NEUntAUZlNG  CBEMCALS 
NA 


WASTE  DISPOSAL  METHOD 

DISPOSE  OF  IN  ACCORDANCE  WITH  ALL  LOCAL.  STATE  AND  FEDERAL  REGULATIONS. 


VOL  INDUCTRIAL  HYGOTIE  COFOROL  MEASURES 


VENTILATION  REQUIREMENTS 
MECHANKAU  GENERAL  ROOM  VENTILATION. 

USE  LOCAL  VENTILATION  TO  MAINTAIN  TLV  (SEE  SECTION  V). 


SPECinC  PERSONAL  PROTECTIVE  EQUIPMENT 


RESPIRATORY 

IF  DUST  CONCENTRATIONS  EXCEED  TLV  USE  A  NIOSH  APPROVED  DUST  RESPIRATOR 


EYE 

GOOGLES 


GLOVES 
WORK  CLOVES 


OTHER  CLOTUNC  AND  EQUIPMENT 

apron,  eyewash  station 


A|)pendixA  MatBrialSsfety  DataSheeit 


A3 


AVOID  PROLONOED  IKKALAHON. 

RECOMMENDED  LABEUNG: 

FRONT  PANEL;  CAUIKMi 

SEE  BACK  PANEL  FOR  CAUTION  BEFORE  USE. 

BACK  PANEL:  CAUTION 

THIS  PRODUCT  CONTAINS  FREE  CRY5TAUJNE  SUCA  WHICK  ACCORDINC 
TO  THE  lARC  HAS  EXHIBITED  LIMITED  EVIDENCE  OF  CARONOCENICITY  IN 
HUMANS.  PROLONOED  INHALATION  OF  THE  POWDER  MAY  RESULT  IN  SIU- 
COSB.  A  NONCANCEROUS  LUNG  IHSEASE.  AVOID  CREATTNC  DUSTY  CONDI¬ 
TIONS  AND  USE  A  NIOSH  APPROVED  DUST  RESPIRATOR. 


OTHER  HANOUNG  AND  STORAGE  REQUIREMENTS 


STORE  IN  A  SHELTERED  AREA  OR  COVER  FOR  MOISTURE  PROTECTION. 


X.  DEPARTMENT  OF  TRANSPORTATION  INFORMATION 


PROPER  SHTPPING  NAME : 

PLACARDS: 

NOT  REGULATED 

NONE 

HAZARD  CUSSi 

RETORTABLE  QUANTITY : 

NOT  HAZARDOUS 

NONE 

HAZARDOUS  SUISTANCE : 

ID  NUMBER: 

NONE 

NONE 

LABEL: 

NONE  REQUIRED 

AppandIxA  Matwtel  Satoty  Data  She«ts 


BEST  Sheet 

XL  REGULATORY  INF0RMAI10N 

STATUS  ON  SimSTAMOE  LISTS  . 


BENSEAL® 


Ptfc  5 


Compoliaune  Ea«imdmcwil  CdopcauiioR  ud  UMbOity  Act  of  1910,  (CBLCIAI  nqum  aouficMioa  of 

die  Naiiooal  JtopcMM  Ccaier  fckuc  of  qoaaaiia  of  Hazaidotn  Suboaaet*  cqiul  ID  w  iicaKt  (hu  ihe  repacttbk 
quauiiies  <RQ>)  di  40  CFIt  3014. 

Cwnpoocaa  |Kc<cal  in  Out  pvodnct  wliich  may  nqtin  ue 

rhimini  CASNaafetr 

NONE 

Supetfuad  Aaeadoma  and  Rcaaboiimioa  Aa  of  1916  (SARA)  Ti^  ID  lequiica  cacrgeacy  planainf  bated  on 

Tbretbold  Plaumi  (jinaiititi  (TPQ>)  and  ickaae  icponint  bated  oo  RQl 

Compoocaa  pmaeat  in  *ii  pradKt  at  a  kvd  mhicb  canU  icqaiie  laponat  mxtjf  die  Banne  are: 


SARA  leqnirea  te  iwhmiiiion  of  aaanal  repont  of  Waie  chemienlt  that  appear  in  40  CFR  372  (for  SARA.  3131  Ttaii 
infonnadoo  mint  be  inclnded  m  an  MSDS  Ibal  are  copied  and  Ibr  dda  — 

Coaipoaean  preaeat  ia  foie  peadoet  at  a  ieael  eibicb  eonid  laquire  icpocna|  nader  die  nanim  are: 


Toiic  Sabcaacea  Coonol  Act  (TSCA) 

The  taficdkaa  of  Ibii  pndaet  are  oo  the  TSCA  iovcaiocy. 


Xn.  STATE  RIGHT  TO  KNOW 


NOT  ON  ANY  USIS. 


Rrepandby; 

DATE; 

CwinHMMBCil 

ABtwl,199l 

AppendixA  Malefial  Safety  Data  Shaete 


AS 


A|3pondlx  A  Motwlal  Satety  Data  Shaats 


VI.  REACTIVITY  DATA 


CONKTIONS  CONTIUBimNG  TO  INSTABILITY 

THIS  PRODUCT  IS  STABLE  UNDER  NORMAL  CONDITIONS 


HAZARDOUS  DECOMPOSITION  PRODUCTS 
NONE 


CONDITIONS  OOfmUBtrnNG  TO  HAZARDOUS  POLYMERIZATION 
NONE 


vn.  SPILL  OR  LEAK  PROCEDURES 


STEPS  TO  BE  TAKEN  O' MATERIAL  IS  RELEASED  OR 
NORMAL  HOUSEXEEPiNO.  CAUSES  SLIPPERY  SURFACES  WHEN  WET. 


NEUTRALIZINC  CHBHICAIS 
NA 


WASTE  DISPOSAL  METHOD 

DISPOSE  OF  IN  accordance  WITH  ALL  LOCAL.  STATE,  AND  FEDERAL  REGULATIONS 


Vm.  INDUSHUAL  HYGDEME  CONTROL  MEASURES 


VENTILATION  REQUIREMENTS 

MECHANICAL,  GENERAL  ROOM  VENIUAIKm.  USE  LOCAL  VENTILATiON  TO  MAINTAIN 
TLVISEE  SECTION  V) 


SPECinC  PERSONAL  PROTECnVE  EQUIPMENT 


RESPIRATORY 

USE  A  NIOSH  APPROVED  MECHANICAL  FILTER  RESPIRATOR  FOR  NONTOXiC  DUSTS. 


WF 

GOGGLES 


GLOVES 
WORK  GLOVES 


OTHER  CUYIHINC  AND  EQUIPMENT 
AFRIRL  EYEWASH  STATION 


AppondbcA  MrIhM Safaty D«tR ShRRts 


BEST  Sheet 

IX.  SPEOAL  PRECAimONS 

PRECAUTIONARY  STATEMENTS 


AQUAGEL® 


Pi|e4 


AVOID  PROLONGED  INHALATION. 

RECOMMENDED  LABELING; 

FRONT  PANEL:  CAimON 

SEE  BACK  PANEL  FOR  CAUTION  BEFORE  USE. 

BACK  PANEL;  CAUTION 

THIS  PRODUCT  CONTAINS  FREE  CRYSTALLINE  SILICA  WHICH 

ACCORDING  TO  THE  lARC  HAS  EXHIBnED  LIMITED  EVIDENCE  OF  CARCINO- 

GENICITY 

IN  HUMANS.  PROLONGED  INHALATION  OF  THE  POWDER  MAY  RESULT  IN 
SOJCOSIS.  A 

NONCANCEROUS  LUNG  DISEASE  AVOID  CREATING  DUSTY  CONDITIONS  AND 
USEA 

NIOSH  APPROVED  DUST  RESPIRATOR. 


OTHER  HANDUNC  AND  STORAGE  REQUIREMENTS 


STORE  IN  SHELTaKED  AREA  OR  COVER  FOR  MOISTURE  PROTECTION. 

X.  DEPARIMENT  OFTRANSPORTAITON  INFORMATION 

PROPER  SmmNGKAME : 

PLACARDS: 

NOTREOULATED 

NONE 

HAZARD  CLASS: 

REPORTABLE  QUANTITV ; 

N<»IE 

• 

HAZARDOUS  SUBSTANCE : 

ID  NUMBER: 

NONE 

NONE 

LABEL: 

NONE  REQUIRED 

Prepuedby; 

DATE; 

Appendix  A  Matadal  Safety  Data  Sheets 


BEST  Sheet 

n.  REGULATORY  INTORMAtlON 

STATUS  ON  SUBSTANCE  LISTS 


AQUAGEL® 


PafeS 


Compfchcaaive  EaviimiiKaial  Rcapoue,  Compciuaiiao  and  Liability  Act  of  I9S0,  (CERCLA)  icquitet  notification  of 
die  Naiional  tietfoast  Caaa  of  ickaie  of  <)iiaatifiea  of  Hataidoot  Sohnancea  equal  to  or  fieuet  duo  die  leponable 
qiiaatities  (RQs)  ia  40  CFR  301.4. 


Compooeoia  pceaeat  in 


thia  pcoduct  whicb  tnay  nqiiire  notificatioo  are: 
CAS  Nuinbee 


Supeifund  Amcadmentt  aad  Rcauttaorizalioa  Act  of  19(6  (SARA)  Title  ID  requirea  caneitency  planniat  baaed  on 

Tbreaboid  p|aaaia(  Quaaiitiet  fTPQa)  aad  ideate  repoRini  baaed  on  R(}a 

Cooipooeau  incteat  in  tbit  pmdact  at  a  knd  adiicfa  could  require  KpOfiiB{  uodca  the  atatuic  are: 


SARA  tequiret  the  tuhmiaaina  of  annual  repotta  of  toaiccfacaicala  that  appear  in  40  CFR  372  (for  SARA  313).  Tbit 
inforaiaiioa  ainit  be  included  in  aB  MSOS  that  are  copied  aad  diaodiuied  for  tbit  ouaeiiaL 
Coaapaoeata  pceacai  in  tbit  paoduM  at  a  lead  whicb  could  require  repoitini  under  the  atanne  are: 


Toxic  Subttaacea  Cootid  Act  (TSCA) 

Tbe  iagredkala  of  thia  prednet  are  on  the  TSCA  iaveaiary. 


XIL  STATE  RIGHT  TO  KNOW 


QUARTZ  C  ON  CANADIAN  WHMB  (WORKPLACE  HAZARDOUS  MATERIAL  INFORMATION  SYS¬ 
TEM)  INGREDIENT  OBCLOSURE  UST.  MASSACHUSETTS  SUBSTANCE  LIST.  NEW  JERSEY  RIGHT  TO 
KNOW  HAZARDOUS  SUBSTANCE  LBT  AND  PENNSYLVANIA  HAZARDOUS  SUBSTANCE  LIST. 


AppendxA  MaMal  Safety  Data  Sheets 
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BEST  Sheet 


AQUAGEL«GOU)  SEAL® 


IV.  FIRE  AND  EXPLOSION  DATA 


AQUAGEL  GOLD  SEAL  IS  NOT  FLAMMABLE  AND  NOT  EXPLOSIVE.  DOES  NOT  SUPPORT 
COMBUSTION. 

EXTINGUISHING  MEDIA:  WATER 


V.  HEALTH  I1A2ARD  INFORMATION 


CARdNOCENiaTy.  SEEROUTESOPEXPOSUREANDEFFECTS<BEtjOW) 


ACUTE  ORAL  USO 
KD 


ACUTE  DERMAL  tOSO 
NO 


AQUATIC  TOXICITY  LCSO 
ND 


ROUTES  OF  EXPOSURE  AND  mBCIS 


THIS  PRODUCT  CONTAINS  FREE  CRYSTALLINE  SHJCA  WHICH  ACCORDINO  TO  THE  lARC  HAS 
EXHmnED  LDOTED  EVIDENCE  OF  CARONOGENiarY  HUMAN!  PROLOMOEO INHALATIN 
OF  THE  POWDER  MAY  RESULT  IN  SlUCOSIS,  A  NONCANCEROUS  LUNO  DISEASE.  OSHA  FINAL 
LIMITS  TWA  -  01.  Mg/aO.  IF  CRBIOBALttE  <»  HUDYMIIE  IS  DETECTED.  USE  ONE  HALF  THE 
VALUE  CALCULATED  FROM  FORMULA  FOR  QUARTZ. 

EYES;  naurAKT  SKIN:  FQTErmAL  RRITANT  INHALATION:  BtRITATlON  TO  LUNQS.  NOSE.  AND 
THROAT,  PROLONGED  INHALATUN  MAY  CAUSE  LUNO  SilURY  DISEASE. 


EMERGENCY  AND  FDCSr  AID  PROCEDURES 


WASH  AREAS  OF  CONTACT  WITH  SOAP  AND  WATER. 

FLUSH  EYES  Wim  LARGE  AMOUNT  OF  WATER  FOR  AT  LEAST  ISAdNUIES. 
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BEST  Sheet 

VL  REACnVITY  DATA 


AQUAGEL«G01i)  SEAl^ 


P»te 


CONOmONS  CONTRIBUTING  TO  INSTABILITY 

TKC  product  is  STABLE  UNDER  NORMAL  DRILUNC  CONDITIDNS. 


INCOMPATTBIUTY 

NONE 

HAZARDOUS  DECOMPOSmON  PRODUCTS 
NONE 


CONDmONS  CONTRIBUnNG  TO  HAZARDOUS  POLYMERIZATION 
NONE 


vn.  SPILL  OR  LEAK  PROCEDURES 
STEFS  TO  BE  TAKEN  IF  MATERIAL  IS  RELEASED  OR  SPILLED 
NORMAL  HOUSEXEEPINO,  CAUSES  SLCPERY  SURFACES  WHEN  WET. 


NEUISAUZING  CHEMICALS 
NA 


WASTE  DISPOSAL  METHOD 

DQFOSE  OP  IN  ACCORDANCE  WITH  LOCAL  state,  AND  FEDERAL  REGULATIONS 


VOL  INDUSIRIAL  HYGDEME  CONTROL  MEASURES 


VENTILATION  REQUIREMENTS 
MECHANICAL  GENERAL  ROOM  VENTILATION 
USE  IDCAL  VENTILATTON  TO  maintain  TLV  (SEE  SECTION  V) 


SPBOnC  PERSONAL  PROTBCnVE  EQUIPMENr 


RESPIRATORY 

USE  A  NIOSH  APPROVED  MECHANICAL  FILTER  RESPIRATOR  FOR  NON  TOXIC  DUSTS 


EVE 

NONE  REQUIRED 


(HXIVES 

NONE  REQUIRED 

OTHER  CLOTHING  AND  EQUIPMENT 
APRON.  EYEWASH  STATION 


AppendbiA  MaMal Setety 0«ia StiMrts 


BEST  Sheet 


AQUAGEL®GOID  SEAL® 


IX.  SPECIAL  PRECAimONS 


PRECAUTIONARY  STATEMENTS 


AVOID  PROLONGED  INHALATION. 

RECOMMENDED  LABEUNC; 

FRONT  PANEL:  CAUTION 

SEE  BACK  PANEL  FOR  CAUHON  BEFORE  USE 

BACK  PANEL:  CAUTION 

THIS  PRODUCT  CONTAINS  FREE  CRYSTALLINE  SIUCA  WHICH 
ACCORDING  TO  THE  lARC  HAS  EXHOriEO  LIMITED  EVIDENCE  OF 
CARONOCENICrTY  IN  HUMANS.  PROLONGED  INHALATION  OF  THE 
POWDER  MAY  RESULT  IN  SILICOSIS.  A  NONCANCEROUS  LUNG 
DISEA^  AVOID  CREATING  DUSTY  CONDmONS  AND  USE  A  NIOSH 
APPROVED  DUST  RESPIRATOE 


OTHER  HANDUNC  AND  STORAGE  REQUIREMENTS 


STORE  IN  SHELTERED  AREA.  (»  COVER  FOR  MOISTURE  PROTECTION. 


X.  DEPARIMENT  OF  TRANSPORTATION  INFORMATION 


PROPER  SHIPPING  NAME ; 

PLACARDS: 

NOT  REGULATED 

NC»IE 

HAZARD  CLASS: 

REPORTABLE  QUANTITY : 

NOT  HAZARDOUS 

NONE 

HAZARDOUS  SUBSTANCE : 

ID  NUMBER: 

NONE 

NONE 

LABEL: 

NONE 

BEST  Sheet  AQUAGEL«GOLD  SEAL® 


XL  REGULATORY  BNFORKUTION 


STATUS  ON  SUBCTAWCE  LISTS _ _ _ _ 

Compntaeasivc  EKviraameaui  Respoose,  CooipeasAtioo  uid  Liability  Act  o(  I9S0,  (CERCLA)  requires  Doubcaooo  oi 
ibc  National  Aesponte  of  release  of  quaatsuea  of  Haaafdotia  Sobsiaacea  equal  to  or  greater  than  the  reportable 
quaawiea  (RQs)  in  40  CFR  30X4. 

Coraponaua  ptcaesi  in  this  pttsttact  whkfa  nuy  nqtute  aohScanoo  arc: 

Cheaiol  CASNuMher 

NONE 


Sapesfoad  Amendments  and  HeaBtetiiaiioa  Act  at  19(6  (SARA)  Ttik  m  icquins  canergeacy  pUaning  based  oo 
Thieahold  Planatag  <)tiaaiitses  (TFQt)  and  release  reponiag  based  on  RQs. 

Cooipaaeaia  present  in  tfiis  product  at  a  level  ubich  could  requite  teponiag  under  the  staoiie  are: 

NONR 


SARA  leqniwa  the  of  aaaaal  repiais  of  Mak  rhrreirnls  that  appear  in  40  CFk  372  (far  SARA  3 133  This 

infoiaMfaoa  aanst  be  Mdaded  in  al  MSDS  Aat  ate  copied  and  dsBrfaaied  fat  fait  nuuceiaL 
Citmpnnrnti  preaeai  in  Otis  pradaet  al  a  level  which  oonid  require  icpeetiag  under  *e  ssaime  are 

NONE 


Toik  Subsanccs  Cooiral  Act  (TSO) 

The  fagiedienis  at  this  product  are  on  the  TSCA  favcawiy. 


Xn.  STATE  RIGHT  TO  KNOW 


QUARTZB  ON  CANADIAN  WKMB  (WORKPLACE  HAZARDOUS  MATERIAL  WFORMATiON  SYS¬ 
TEM)  INCPEDIENT  DCCXOSURE  UST,  MASSACHUSETTS  SUBSTANCE  UST.  NEW  JERSEY  RX3HT  TO 
KNOW  HAZARDOUS  SUBSTANCE  UST  AND  PENNSYLVANIA  HAZARDOUS  SUBSTANCE  LET. 


Pages 


Prepared  by.  DATE 

Entrjrannienlnl  Scrvkev  Aafnre,I99l 


AppancHxA  MaMrM Sataly OaUi ShMtt 


A13 


BEST  Sheet  AQUA-GROEnr®CATALYST 

IV.  nRE  AND  EXPLOSION  DATA 


P<fe: 


FLASH  POINT:  NONE 

FLAMMABUJTY  UMITS:  not  APPUCABLE 

FIRE  EXUNGUBHING  MEDIA-  USE  MEDU  APPLXZABLE  TO  THE  SURROUNDING  MATERIAL 
SPEOAL  FStEFIGHnNC  PROCEDURES:  WEAR  FULL  PROTECTIVE  EQUIPMENT  INCLUDINC 
SELF-CONTAINED  BREATHINC  APPARATUS. 

UNUSUAL  FIRE  AND  EXPLOSION  HAZARD:  TOXIC  GASES  MAY  BE  RELEASED  WHEN 
BURNED. 


V.  HEALTH  HAZARD  INFORMATION 


CARaNOCENIOTY*  SEE  ROUTES  OF  EXPOSURE  AND  EFFECTS  (BELOW) 


ACUIEORALIDSO  ACUTE  DEStMALLDSO  AQUATIC  TOXICITY  LCSO 

ND  ND  ND 


ROUTES  OF  EXPOSURE  AND  EFFECTS 


THIS  PRODUCT  CONTAINS  FREE  CRYSTALLINE  SOJCA  WHICH  ACCOROINC  TO  THE  lARC  HAS 
EXHIBrtED  LIMITED  EVtDBKX  OF  CARCBmaBOOTY  Bt  HUMANS.  NUISNCE  DUST  UV  • 

10  B|/n3  0SHA  PEL  CLASSIFIED  AS  A  NUISANCE  DUST  WHEN  LESS  THAN  l«  CRYSTALLINE 
SnjCA  IS  PRESENT.  IF  GRETER  THAN  I*  CRYSTALLINE  SnjCA.  THEN  EXPOSURES  SHALL  NOT 
EXCEED  AN  B-HOUR  T1ME-WEKIHTED  AVERAGE  UMIT  AS  STATED  IN  29  CFR  1910.1000  TABLE 
Z-A-l  FOR  AIR  CONTAMINANTS.  SPEaFICAU.Y;SILX:A:  CRYSTALLINE  QUARTZ (RESPIRAUJE) 
0.1  Bf/mS. 

IRRITANT  TO  EYES.  NOSE  AND  LUNGS:  PROLONGED  DfflLATION  OF  DUST  MAY  RESULT  IN 
LUNO  INJURY. 


EMiSGENCY  AND  FIRST  AID  PROCEDURES 


PLUSH  ALL  AREAS  CONTACTED  WITH  RUNNING  WATER.  IF  DtRITATION  PERSISTS. 
CONTACT  PHYSICIAN. 

INOESnON:  DRINK  WATER.  DO  NOT  INDUCE  VOMITINC 

INHALATION:  REMOVE  TO  FRESH  AIR.  IF  BREAIHNC  IS  DIFFICULT.  GIVE  OXYGEN. 
OF  BREATHING  HAS  STOPPED.  GIVE  ARTIFICIAL  RESPIRATION.  GET  MEDICAL 
ATTENTION. 
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AppandlxA  Milcriil Safety OrM Sheett 


I 


BEST  Sheet 


VL  REACTTVrrV  DATA 


AQUA-GROUT®CATALYST 


CONDITIONS  CONHUBimNC  TO  INSTAHUTV 
NONE 


INCOMPATIBILITY 

SniONG  OXIDIZERS 


HAZARDOUS  DECOMPOSITION  PRODUCTS 

BURNING  MAY  RELEASE  OXIDES  OF  CHLORINE 


CONDITIONS  CONIUBtmNC  TO  HAZARDOUS  P(H.YMBUZAT10N 
NOT  APPUCABLE 


m  SPILL  OR  LEAK  PROCEDURES 


STEPS  TO  BE  TAKEN  IF  MATERIAL  IS  released  OR  SPILLED 
SWEEP  UP  AND  HOLD  FOR  DEPOSAL  FLUSH  SPILL  AREA  WITH  WATER. 


neutralizing  CHEMICALS 
NA 


WASTE  DISPOSAL  METHOD 

DISPOSE  OF  IN  ACCORDANCE  WITH  ALL  LOCAL  STATE.  AND  FEDERAL  REGULATIONS. 


VnL  INDUSIRUL  HYGIENE  CONTROL  MEASURES 


VENTTLATION  REQUIREMENTS 
MECHANICAL,  GENERAL  ROOM  VENTILATION 
USE  LOCAL  VENTILATION  TO  MAINTAIN  TLV  (SEE  SECTION  V. 


SPEOnC  PERSONAL  PROTECTTVE  EQUIPMENT 


RESPIRATORY 

USE  A  NIOSH  APPROVED  MECHAMCAL  RESPIRATOR  FOR  NONTOXIC  DUSTS 


GOGGLES.  IF  EXTREMELY  DUSTY  CONDITIONS 


GLOVES 

general  duty  work  CLOVES 


OTHER  CLOTHING  AND  EQUIPMENT 
APRON.  EYEWASH  STATION 


fVfmfiOKfk  MriBfW Safety DtfaStiMti 


BEST  Sheet 


AQUA-GROUT®CATALYST 


IX.  SPECIAI.  PRECAUTIONS 


PRECAtmONARY  STATEMENTS 


AVOID  PROLONGED  INHALATION. 
riSE  Wrm  ADEQUATE  VEKTILATTON. 

RECOMMENDED  LABEL  FOR  SACKS: 

FRONT  PANEL. 

CAUTION 

i  SEE  BACK  PANEL  FOR  CAimON  BEFORE  USE 
BACKPANEE 
CAUTION 

THIS  PRODUCT  CONTAINS  FREE  CRYSTALLINE  SUCA  WHICH  ACCORDING 
TO  THE  lARC  HAS  EXHOOTED  LIMITEO  EVIDENCE  OF  CARdNOGENICITY  IN 
HUMANS.  PROLONGED  INHALATION  OF  THE  POWDER  MAY  RESULT  IN 
SnUCOSB.  A  NONCANCEROUS  LUNG  DISEASE  AVOID  CREATING  DUSTY 
coNDrncms  and  use  a  niosh  approved  dust  respirator. 


OTHER  HANDUNG  AND  STORAGE  REQUIREMENTS 


STORE  IN  SHELTERED  AREA  OR  COVER  FOR  MOISTURE  PROTECTION 


X.  DEPARTMENT  OF  TRANSPORTATION  INFORMATION 


PRCWER  SBimNC  NAME ; 

PLACARDS:  | 

NOT  REGULATED 

NONE  1 

1 

HAZARD  CLASS; 

REPORTABLE  QUANTITY  ; 

1 

NONE 

NONE 

HAZARDOUS  SUBSTANCE : 

to  NUMBER; 

NONE 

NONE 

LABEL: 

N(WE 

i 

Picpifcd  bj': 

DATE: 

EwiraMBiaittl  StnkM 

StpMabcr.iytl 

1 
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Appendix  A  Material  Setoty  Data  Sheets 


BEST  Sheet 


AQUA4»OUT®CATALYST 


XL  REGULATORY  INFORMATION 


STATUS  ON  SUBSTANCE  LISTS  _ 


ConpRbeanvc  Eannameaul  lUapoait.  Conpeiuaiioa  and  Uabilny  Act  of  19S0.  (CEXCLA)  icquiici  aod&uiian  of  I 
die  Nctwul  RetpooM!  Ccaicf  of  ttWstt*  of  tptt'tniet  of  Huudout  Subaaaccs  ctpul  to  or  ftcaier  ibao  Ok  icporubk 
ipioE.^  (RQt)  io  40  CFR  302.4. 

Cooipoocou  pmoai  ia  tbii  product  which  may  iwpiiic  aotificaiioa  an:  ! 

rhfiral  CASNoodwr 


Sopcffiiad  Ameadmeali  and  Roauttwiiiaiina  Act  of  I9M  SARA)  Title  ID  nquiio  cineif  eucy  plaaitiai  bated  on 
Thtctbold  Ptauiai  Qutiititici  (TPQt)  aad  leleate  leportiat  bated  on  RQt. 

Compooenu  picaeat  ia  ihit  product  at  a  level  which  coidd  icquin  icponiag  under  the  tianite  an: 


SARA  nqnifca  the  aaboiitaioa  of  aannal  tepoca  of  loiic  rhrmiftli  eat  appear  in  40  CFR  372  ffor  SARA  313).  Tbit 
iafonialion  muat  be  included  ia  all  MSOS  But  ate  copied  and  disuibaied  for  itaia  auteiial 
Compoaeaia  preteal  in  Ihit  product  at  a  level  wfaidt  coidd  icquin  icpoitinf  oadcr  die  itaiuie  an: 


Toiic  Sabtlancct  Coairol  Act  (TSCA) 

The  iattcdicatt  of  thit  product  an  oa  the  TSCA  iaveaioiy. 


Xn.  STATE  RIGHT  TO  KNOW 


NOT  ON  ANY  USTS 


Fiepandby: 

DATE: 

frptmhrr.1991 

ApprniOxA  MaMalSaMyOMa Sheets 
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Appendix  A  MatarW  Safety  tMa  Sheet* 


VL  REACTTVITV  DATA 


CONOmONS  CONTRIBimNG  TO  INSTABILITY 
STABLE 


INCOMPATIBIUTV 

NONE 


HAZARDOUS  OECOMTOSITION  PRODUCTS 
NONE 


OONDmONS  OONTRIBVnNG  TO  HAZARDOUS  POLYMERIZATION 
WILL  NOT  OCCUR 


vn.  SPILLOR  LEAK  PROCEDURES 


SIEPS  TO  BE  TAKEN  IF  MATERIAL  IS  RELEASED  OR  SPILLED 
VACUUM  UP,  salvage  USABLE  MATERIAL.  AVOID  CREATINC  DUSTY  CONDITIONS. 


NEUnUUZING  CHEMICALS 
NA 


WASTE  DISPOSAL  METHOD 

DISPOSE  OF  IN  ACCCHtDANCE  WITH  ALL  LOCAL.  STATE.  AND  FEDERAL  REOULATIONS 


Vm.  INDUSTRIAL  HYGIENE  CONTROL  MEASURES 


VENHIATION  REQUIREMENTS 
MECHANICAL,  GENERAL  ROOM  VENTILATION 
USE  LOCAL  VENTOATION  TO  MAINTAIN  1LV  (SEE  SECTION  V) 


SPECIFIC  PERSONAL  PROTECnVE  EQUIPMENT 


USE  A  NIOSH  APPROVED  MECHANICAL  FILTER  RESPIRATOR  FOR  NONTOXIC  DUSTS 


EYE 

0(XX!LES.IFOESIRED 


GLOVES 

REGULAR  DUTY  WORK  GLOVES 


OTHER  CLOTHING  AND  BQUIFMENT 
APRON.  EYEWASH  STATION 


MstaridSaiHtyDBtaShMtB 


BEST  Sheet 

DC  SPECIAL  PRECAimONS 

I  II—  - 

HffiCAimONARY  gTATEMPCTS 


ZEOGEL® 


Page  4 


AVOID  PROU3NGEO  INHALATION. 

RECOMMENDED  LABELING: 

FRONT  PANEL:  CAUTON 

SEE  BACK  PANEL  FOR  CAUTION  BEFORE  USE. 

BACK  PANEL:  CAUTION 

THIS  PRODUCT  CONTAINS  FREE  CRYSTALLINE  SZliCA  WHICH 
ACCORDING  TO  THE  lARC  HAS  EXHOTTED  LIMITED  EVIDENCE  OP 
CARCINOGENICrrY  IN  HUMANS.  PROLONGED  INHALAIKM  OF  THE 
POWDER  MAY  RESULT  IN  SILICOSIS.  A  NONCANCEROUS  LUNG 
DISEASE  AVOID  CREATING  DUSTY  CONDITIONS  AND  USE  A  NIOSH 
APncOVED  OUST  RESPIRATOR. 


OTHER  HANDUNG  AND  STORAGE  REQUIREMENTS 


STORE  IN  SHELTERED  AREA.  OR  COVER  FOR  MOBTURE  PROTECTION. 


X.  DEPARIMEMT  OF  THANSPORTAHON  INFORMAITON 


PROPER  SHIPPING  NAME : 

PLACARDS: 

NOT  REGULATED 

NONE 

HAZARD  CLASS: 

REPIHITABLE  QUANnTY : 

NOT  HAZARDOUS 

NONE 

HAZARDOUS  SUBSTANCE : 

ID  NUMBER: 

NONE 

NONE 

LABEL: 

N<»IE  REQUIRED 

htftma  by; 

DATE; 

SatIrHHMaCBl  ScrviBH 

hh,lff2 
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BEST  Sheet 

XL  REGUIATORY  INFORMATION 

STATUS  ON  SUBSTANCE  LISTS 


ZEOGEL® 


Pars 


Conpreheasivc  Eavinameatal  Ropoue,  CompeaMlioa  aad  LUbOiiy  Act  of  I9S0,  (CERCLA)  requitu  aoiificauaa  of 
tte  Ntliaaal  Rapaue  C««er  of  icleue  of  qtnatbia  of  Haiudoau  Subnaaeca  to  sr  iteaier  dua  Ibe  Rponable 

quaolilies  (RQt)  io  40  CFR  302.4. 

Coopoacatt  pceteai  ia  ibis  pmdoci  which  ouy  lequin  aotificaiioo  ire: 

Cheahal  CAS  ttaabcr 


Supaimd  AmcodOKali  aad  Soauiharizaliaa  Act  of  1916  (SARA)  Tiile  lU  icquitca  OBOftacy  plaanipt  baaed  oo 
ThreabaU  Plaaoiaf  Qttaolhiea  (TPQa)  aad  leleaie  lepodiiif  baaed  oo  RQt. 

Compnar  aia  ptcieai  ia  diia  product  at  a  level  which  could  leqaite  iqasniai  nader  dae  ttalaie  ate: 


SARA  leqoina  die  taboiitaioa  of  aaooal  lepont  of  KWic  rhwnicalt  dal  appear  ia  40  CFR  372  (Ibc  SARA  313X  Tha 
aafaiBMina  mat  be  ioduded  ia  an  MSDS  that  ate  copied  aad  ditanbimd  Ibt  diia  aateaial 
Coapoaeaii  ptTaraf  ia  this  ptodHci  at  a  level  which  eould  icquae  iepanie(  aadei  tte  atatuae  ate: 


Toak  SabataaceaCoaiiDl  Act  CISCA) 

The  tatredieatiof  thia  product  ate  oo  the  TSCA  iaveaaaay. 


XIL  STATE  RIGHT  TO  KNOW 


/^apendbiA  MaMai Safety CMUiShMte 


LEHIGH  PORTLAND  CEMENT  COMPANV 
COflPOflATE  offk:e 
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OSHA  29CFK  1910.1200 


January  1991 


Material  Safety  Data  Sheet 
for 

Grout  Ceaenta 


Section  I-Identlty 


Manufacturer 'a  name  and  address:  Lehigh  Portland  Ceaent  Company 

P.O.  Box  1B82 
Allentown,  PA  18105 

Emergency  Telephone  Kunber:  (215)  776-2650 

Chemical  Hane  and  Synonyms:  Grout  Cement  (CAS  #65997-15-1) 

Hydraulic  Cement 

Trade  Name  and  Synonyms:  Lehigh  Geocem 


Section  Il-Chemical  Data 


Chemical  fasdly;  Calcium  Salts 


Formula:  Grout  cement  consists  of  finely  ground  Portland  cement  clinker  and 
limestone.  Portland  cement  clinker  is  a  sintered  suterial  produced  by 
heating  to  high  temperature  (greater  than  1200  degrees  Celsius)  a  mixture  of 
substances  such  as  limestone  and  shale  from  the  earth's  crust.  The 
substances  manufactured  are  essentially  hydraulic  calcium  silicates 
contained  In  a  crystalline  mass,  not  separable  Into  the  individual 
components. 

Substances  similar  to  the  following  are  known  to  be  present  In  Portland 
cement : 


3Ca0.S10, 

2Ca0.S10, 

3Ca0,Al  6 
4CaO.Al20j.Fe20j 


(CAS  #  12I68-BS-3) 
(CAS  #  10034-77-2) 
(CAS  «  12042-78-3) 
(CAS  f  12068-35-8) 


Small  amounts  of  CaO,  MgO,  KjSO^.  Ha^SO^  may  also  be  present. 

Tie  HAMILTON  MAU  •  P.O.  BOX  ISSZ  •  ALLENTOWN.  PA  ieiOS-teS2  •  2l5ff7S«00  •  PAX  21V77e.2«e4  •  TWX  SIOeSI-1020 


LCHIOK 
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Section  III-Hazardoua  Ingredients 


Ingredients:  Portland  cements  ere  listed  by  OSHA  In  29  CPR  1010.1000,  Table 
Z-l-A,  and  require  material  safety  data  sheets  (FR, January  19,  19S9).  HSHA 
(30  CFR  55. S. -I.  Ref.  2).  ACGIH  (TLV's  for  1973,  Appendix  E)  and  ACGIH 
(TlV's  for  1984-5,  Appendix  D)  list  Portland  cements  as  nuisance  dusts. 
Portland  Cements  are  WOT  listed  by  WTP,  lARC,  OR  OSHA  as  carcinogens. 
However,  since  porcland  cement  Is  manufactured  from  raw  materials  mined  from 
the  earth  (limestone,  aurl,  sand,  shale,  clay,  etc.)  and  process  heat  Is 
provided  by  burning  fossil  fuels,  trace,  but  detectable,  amounts  of 
naturally  occurring,  and  possible  harmful,  elements  may  be  found  during 
ehesdcal  analysis.  Dndar  ASTH  standards,  portland  cement  uy  contain  .75 
percent  Insoluble  residue.  A  fraction  of  these  residues  may  be  free 
crystalline  silica. 

California  &  Hew  Jersey  Residents  see  attachment 


Section  IV-Physleal  Data 


Bolling  Point:  Mot  applicable,  grout  cement  Is  a  powdered  solid. 
Vapor  Pressure:  Not  applicable,  grout  cement  Is  s  powdered  solid. 
Vapor  Density:  Mot  applicable,  grout  cement  Is  a  powdered  solid. 
Solubility  In  Hater:  Slight  (O.l-l.OZ) 

Specific  Gravity:  (H^O-l)  2.88 

Evaporation  Rate:  Not  applicable,  grout  cement  Is  a  powdered  solid. 
Appearance  aiul  Odor:  Cray  powder;  no  odor. 

Melting  Point:  Not  applicable. 


Section  V-Plre  and  Explosion  Hazard  Data 


Plash  Point:  Grout  cement  Is  noncombustible  and  not  explosive. 
'Flammable  or  Explosive  Limits:  Not  applicable. 

Extinguishing  Madia:  Not  applicable. 

Special  Firefighting  Procedures:  Mot  applicable. 

Onusual  Fire  and  Explosion  Hazards:  None. 

Lower  Explosive  Limit:  Mot  applicable. 

Upper  Explosive  LlsdLt:  Not  applicable. 


/^ipmndbtA  MatirtaiSato^DataShmsls 
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Seeclon  VI-Healeh  Hazard  DaCa 


ACGIH  Threahold  Limit  Value  (1968-69):  Total  dust  containing  no 

asbestos  and  less. than  IS 
silica  -  10  mg/m 

OSHA  PEL  (Transitional) ;  Total  dust  -  SO  million 

particlcs/f t 

OSHA  PEL  (Pinal) s  Total  dust  -  10  mg/m  ^ 

Respirable  dust  -  5  mg/m 

Effects  of  Overexposure: 

Acute:  Grout  cement  when  dry  is  non-hazardous.  When  In  contact 

with  moisture  (such  as  In  eyes  or  on  skin)  or  when  mixed' with  water  to 
make  concrete,  surtar,  or  grout  it  becomes  highly  caustic  and  will 
butT>  (as  severely  as  third-degree)  the  eyes  or  skin.  Inhalation  of 
dry  Portland  cement  can  irritate  the  upper  respiratory  system. 

Chronic:  Ceownt  dust  can  cause  inflammation  of  the  lining  tissue  of 

the  interior  of  the  nose  and  inflammation  of  the  cornea. 
Hypersensitive  Individuals  may  develop  an  allergic  dermatitis. 
(Cement  may  contain  trace  (less  than  0.05Z)  amounts  of  chromium  salts 
or  compounds  Including  hexavalent  chromium,  or  other  metals  found  to 
be  hazardous  or  toxic  in  some  chemical  forms.  These  metals  are  mostly 
present  as  trace  substitutions  within  the  principal  minerals.) 

Emergency  and  First  Aid  Procedures:  Flush  eyes  Immediately  and  repeatedly 
with  water  and  seek  prompt  medical  attention.  Wash  exposed  skin  aress 
with  soap  and  water.  If  irritation  or  inflamsatlon  occurs  seek  prompt 
medical  attention. 


Section  VII-Reactlvlty  Data 


Stability:  Product  is  stable.  Keep  dry  until  used. 

Incompatibility:  Aluminum  powder  and  ocher  alkali  and  alkaline  earth 

elements  will  react  In  wet  mortar  or  concrete,  liberating  hydrogen  gas. 

Hazardous  Decomposition  Products:  None 

Hazardous  Polymerization:  Will  not  occur. 


Section  VIIl-Splll  Procedures 


Steps  to  be  taken  in  case  material  la  spilled:  Use  dry  cleanup  methods 
Chat  do  not  disperse  the  dust  into  Che  air.  Avoid  breathing  the  dust. 
EsMrgsncy  procedures  are  not  required. 
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Disposal  Method:  Small  smounts  of  material  can  be  disposed  of  as  COOBBOn 
waste  or  returned  to  the  container  for  later  use  If  not  contaminated.  Large 
volumes  may  require  special  handling. 


Section  IX-Speclal  Protection  Information 


Respiratory  Protection: 
envlroments. 


Oat  a  MSBA/NIOSH  approved  respirator  In  dusty 


VenCllacion:  I.ocal  exhaust  can  be  used  to  control  airborne  dust  levels. 

Eye  Protection:  Use  tight  fitting  goggles  In  dusty  environments,  or  when 

working  In  concrete  construction. 

Skin  Protection:  Use  barrier  creams.  Impervious,  abrasion-  and 

alkali-resistant  gloves,  boots  and  protective  clothing  to  protect  the  skin 
from  prolonged  contact  with  wet  cement  In  plastic  concrete,  mortar  or 
slurries.  Immediately  after  working  with  cement  or  cemenc-containlng 
materials,  workers  should  shower  with  soap  and  water. 

Precautions  must  be  taken.  A  cement  bum  occurs  with  very  little  warning 
as  little  heat  is  aenaed  by  the  skin. 


Section  X-Abbrevlatlons 


ACGIH  American  Conference  of  Covemmental  Industrial  Hygienists 
ASTM  American  Society  for  Testing  and  Materials 

CAS  Chemical  Abstract  Service 

CFR.  Code  of  Federal  Rcgulstions 

ft  Cubic  foot 

lARC  Intemational  Agency  for  Research  on  Cancer 
a  Cubic  meter 

mg  Milligram 

KSHA  Mine  Safety  and  Health  Administration 

NIOSH  National  Institute  for  Occupational  Safety  and  Health 

NTP  National  Toxicology  Program 

OSHA  Occupational  Safety  and  Health  Administration 

PEL  Permissible  Exposure  Limit 

TLV's  Threshold  Limit  Values 


Note:  This  material  safety  data  shaet  attempts  to  describe  as  accurately 
as  possible  the  potential  exposures  associated  with  normal  cement  use. 
Health  and  safety  precautions  In  thin  data  sheet  nay  not  be  adequate  for  all 
individuals  and/or  situations.  Users  have  the  responsibility  to  evaluate 
and  use  this  product  safely  and  to  cosiply  with  all  applicable  laws  and 
regulations. 


»nc:daa 
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CEMENT.  MICRO  MATRIX  CEMENT.  2500  LBS. 


MATERIAL  SAFETY  DATA  SHEET 
HALLIBURTON  SERVICES 
DUNCAN.  OKLAHOMA  73536 


DATE:  02-27-9 
REVISED  DATE  08-06- 


EHERGENCY  TELEPHONE:  40S/2S1-3S65  OR  405/251-3569 
AFTER  HOURS:  40S/2S1-3760 


SECTION  I  -  PRODUCT  DESCRIPTION  - 


CHEMICAL  CODE:  CEMENT.  MICRO  MATRIX  CEMENT.  2S00  LBS. 
PKG  OTY;  2500  LB  BIG  BAG  APPLICATION:  CEMENT 

SERVICE  USED:  CEMENT 


PART  NUMBER:  S160061: 


SECTION  II  -  COMPONENT  INFORMATION  - 


COMPONENT*  *•♦♦♦* 


PERCENT  TLV 


CALCIUM  SILICATE  >60  X  10  MG/M3  10  NC/N3 

CALCIUM  ALUMINATE  <  60  X  2  MG/H3  2  HG/M3 

SILICA.  CRYSTALLINE--0UART2  <1  X  0.1  MG/M3  0.1  HG/M3 

SECTION  III  -  PHYSICAL  DATA  -»••••••••»< 


PROPERTY 


MEASUREMENT 


APPEARANCE 

ODOR 

3PECIFIC  GRAVITY  (H20=l) 
BULK  DENSITY 
PH 

SOLUBILITY  IN  WATER  AT 
20  DEC  C.  CnS/lOOHL  K20 
BIODEGRAOABILITY 
PERCENT  VOLATILES 


CRAY  SOLID  POWDER 

ODORLESS 


VAPOR  DENSITY 
VAPOR  PRESSURE  (HMHG) 
BOILING  P0INT(760  MMHG) 
POUR  POINT 
FREEZE  POINT 


3.000 

SO. 00  LB/CU.FT. 
12.4 

SLIGHTLY 

N/A 

0 


EVAPORATION  RATE (BUTYL  ACETATE* 1)  N/A 


N/A 

H/A 

N/A 

N/A 

N/A 


SECTION  IV  -  FIRE  AND  EXPLOSION  DATA 


FLASH  POINT  N/A 

AUTOIGNITION  TEMPERATURE  ND  F  /  ND  C 

FLAMMABLE  LIMITS  <0Z.  PER  CU.  FT.)  LOWER  N/A  UPPER 

*«**4********«««**«*«******««««««***««*««««**«*******4«******>  + 

EXTINGUISHING  MEDIA: 

NONCOMBUSTIBLE 

SPECIAL  FIRE  FIGHTING  PROCEDURES: 

NOT  APPLICABLE. 

UNUSUAL  FIRE  AND  EXPLOSION  HAZARDS: 

NO  FIRE  HAZARD. 


SECTION  V  HEALTH  HAZARD  DATA  • 


JPALIFORNIA  PROPOSITION  65: 

PRODUCT  OR  PRODUCT  COMPONENTS  ARE  REGULATED  UNDER  CALIF.  PROPOSITION  65. 
CARCINOGENIC  DETERMINATION: 
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PRODUCT  OR  COMPONENTS  ERE  LISTED  AS  A  POTENTIAL  CARCINOCEN 
ACCORDING  TO'  i  lARC 

PRODUCT  TOXICITY  DATA:  NOT  DETERMINED 
l^’RODUCT  TLVi  10  MO/M3(T).  5  MM/M3<R> 

.  effects  OF  EXPOSURE  . 

ROUTES  OF  EXPOSURE: 

EYE  OR  SKIN  CONTACT.  INHALATION. 

EYE: 

DUST  MAY  CAUSE  MODERATE  TO  SEVERE  EYE  IRRITATION  WITH  CORNEAL  INJURY  THAT 
NAY  BE  SLOW  TO  HEAL. 

SKIN: 

CEMENT  DUST  CAN  BE  IRRITATING  TO  SKIN.  WET  CEMENT  CAN  DRY  THE  SKIN  AND 
CAUSE  ALKALI  BURNS.  SENSITIVE  INDIVIDUALS  MAY  DEVELOP  ALLERGIC  DERMATITIS 
INHALATION: 

HAY  BE  IRRITATING. 

TREAT  AS  NUISANCE  OUST. 

INGESTION; 

NO  DATA  AVAILABLE 
CHRONIC  EFFECTS; 

crystalline  silica  is  not  ON  THE  NTP  OR  OSHA  CARCINOGEN  LIST.  lARC  HAS 
DETERMINED  THERE  IS  SUFFICIENT  EVIDENCE  FOR  CARCINOGENICITY  OF  CRYSTALLINE 
SILICA  TO  EXPERIMENTAL  ANIMALS  AND  LIMITED  EVIDENCE  TO  HUMANS.  "LIMITED 
EVIDENCE"  MEANS  POSSIBLE  RELATIONSHIP.  BUT  OTHER  FACTORS  CANNOT  BE  EXCLUDED 
CONTAINS  TRACE  AMOUNTS  OF  ARSENIC.  A  CHEMICAL  KNOWN  TO  THE  STATE  OF 
CALIFORNIA  TO  CAUSE  CANCER.  EXPOSURE  TO  ARSENIC  SHOULD  NOT  EXCEED  THE 
FEDERAL  OSHA  PEL  UNLESS  USED  IN  A  MANNER  THAT  PRODUCES  EXTREMELY  HEAVY  AIR¬ 
BORNE  CONCENTRATIONS  OF  PRODUCT  AT  LEVELS  WELL  ABOVE  THE  ALLOWABLE  LIMITS 
'THER  SYMPTOMS  AFFECTED: 

BECAUSE  OF  ITS  IRRITATING  PROPERTIES.  THIS  MATERIAL  MAY  AGGRAVATE  AN 
EXISTING  DERMATITIS. 

. .  EMERGENCY  AND  FIRST  AID  PROCEDURES . 

EYE: 

IMMEDIATELY  FLUSH  EYES  WITH  PLENTY  OF  WATER  FOR  AT  LEAST  IS  MINUTES.  IF 
IRRITATION  PERSISTS.  SEEK  PROMPT  MEDICAL  ATTENTION. 

SKIN; 

PROMPTLY  WASH  SKIN  WITH  SOAP  AND  WATER.  WASH  CLOTHING  BEFORE  REUSE. 
INHALATION: 

REMOVE  TO  FRESH  AIR.  IF  IRRITATION  PERSISTS.  SEEK  MEDICAL  ATTENTION. 
INGESTION; 

DO  NOT  INDUCE  VOHITINCI  IN  GENERAL.  NO  TREATMENT  IS  NECESSARY  UNLESS  LARGE 
QUANTITIES  ARE  INGESTED.  HOWEVER.  MEDICAL  ADVICE  SHOULD  BE  OBTAINED. 

SECTION  VI  -  REACTIVITY  DATA  -•  .  ...... 

STABILITY:  STABLE 

CONDITIONS  TO  AVOID:  , 

STORE  IN  A  DRY  LOCATION. 

INCOMPATIBILITY  (MATERIALS  TO  AVOID): 

NONE  KNOWN. 

HAZARD  POLYMERIZATION;  WON"T  OCCUR 
CONDITIONS  TO  AVOID: 

NOT  APPLICABLE. 

..........  SECTION  VII  -  SPILL  OR  LEAK  PROCEDURES  - . . 

STEPS  TO  BE  TAKEN  IF  MATERIAL  IS  RELEASED  OR  SPILLED: 

^  USE  PROTECTIVE  EQUIPMENT.  SWEEP  OP  AND  REMOVE.  AVOID  CREATING  OR  INHALING 
DUST. 

WASTE  DISPOSAL  METHOD: 

IF  NOT  CONTAHINATEO .  REUSE  PRODUCT. 


AppondbcA  MMsriaiSRtetyOalaShBBte 


OET  APPROVAL  FROM  LANDFILL  OPERATOR  AND  TRANSPORT  TO  SANITARY  LANDFILL 


SECTION  VIII  -  SPECIAL  PROTECTION  INFORMATION  -  . 

^RESPIRATORY  PROTECTION  (USE  HIOSH/RSHA  APPROVED  EQUIPMENT); 

TOXIC  OUST/HIST  RESPIRATOR. 

‘^'VENTILATION: 

USE  ONLY  MITH  ADEQUATE  VENTILATION. 

PROTECTIVE  CLOVES; 

NORMAL  WORK  GLOVES. 

EYE  PROTECTION: 

DUST  PROOF  GOGGLES. 

OTHER  PROTECTIVE  EQUIPMENT: 

NORMAL  WORK  COVERALLS. 

•>>•>■••••■•  SECTION  IX  -  SPECIAL  PRECAUTIONS  -•••••••••• 

PRECAUTIONARY  LASELIHG  CEMENT.  MICRO  MATRIX  CEMENT.  2S00  LBS.  S 16. 006 120 

WARNING! 

CONTAINS  A  SMALL  AMOUNT  OF  CRYSTALLINE  SILICA.  REPEATED  OR  PROLONGED 
INHALATION  OF  DUST  MAY  CAUSE  A  DELAYED  RESPIRATORY  ILLNESS  (SILICOSIS).  TH 
INTERNATIONAL  AGENCY  FOR  RESEARCH  ON  CANCER  (lARC)  HAS  DETERMINED  THERE  IS 
LIMITED  EVIDENCE  OP  THE  CARCINOGENICITY  OF  CRYSTALLINE  SILICA. 

HAY  CAUSE  EYE  AND  SKIN  IRRITATION. 

MAY  CAUSE  SKIN  BURNS  IF  CEMENT  IS  WET  OR  WITH  CONFINED  INTIMATE  CONTACT. 

FOR  PRECAUTIONARY  STATEMENTS.  REFER  TO  SECTIONS  IV-VllI. 

OTHER  HANDLING  AND  STORAGE  CONDITIONS: 

STORE  IN  DRY  LOCATION  TO  PROTECT  PRODUCT  QUALITY. 

AVOID  CREATING  OR  INHALING  OUST. 

AVOID  CONTACT  WITH  SKIN.  EYES  AND  CLOTHING. 

CONTAINER  OISPOSITION: 

EMPTY  CONTAINER  COMPLETELY.  DISPOSE  OF  EMPTY  CONTAINER  IN  SANITARY  LANDFIL 
BY  FIRST  OBTAINING  LANDFILL  OPERATOR’S  AUTHORIZATION. 

*•••••••••  SECTION  X  -  TRANSPORTATION  INFORMATION  .  .... 

DOT  SHIPPING  DESCRIPTION: 

NOT  RESTRICTED 


........a,  SECTION  XI  ENVIRONMENTAL  EVALUATION  ........... 

EPA  SUPERPUNDC SARA)  TITLE  III  -  HAZARD  CLASSIFICATION  A  ASSOCIATED  INFORMATION 

FIRE:  N  PRESSURE:  N  REACTION;  N  ACUTE  (IMMEDIATE):  Y  CHRONIC  (DELAYED);  N 
MIXTURE  OR  PURE  MATERIAL  MIX 

EPA  -  REPORTABLE  SPILL  QUANTITY  N/A 

EXTREMELY  HAZARDOUS  LIST  NO  ■ 

B.  CPA  •  TOXIC  CHEMICAL  CONTENT  AS  LISTED  IN  40  CFR  PART  372 


CHEMICAL  CONTAINS  NO  TOXIC  INGREDIENTS 

NATIONAL  FIRE  PROTECTION  ASSOCIATION  HAZARD  RATINGS(NPPA  704) 
HEALTH  1  FLAMMABILITY  0  REACTIVITY  0  SPECIAL  NONE 
N3.  COMPONENTS  ARC  LISTED  ON  FOLLOWING  REGULATORY  CHEMICAL  INVENTORIES 
T8CA  YES  CCPA  NE  EEC  YES  ACOIN  YES 
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THE  THFOPWHTIOM  WHICH  IS  COHTAlNED  IN  THIS  DOCUMENT  IS  BASED  UPON  AVAILABLE 
J3ATA  AND  BELIEVED  TO  BE  CORRECT.  HOWEVER.  AS  SUCH  HAS  BEEN  OBTAINED  FROM 
.VARIOUS  SOURCES.  INCLUDING  THE  MANUFACTURER  AND  INDENPENDENT  LABORATORIES. 

^T  IS  GIVEN  WITHOUT  WARRANTY  OH  REPRESENTATION  THAT  IS  COMPLETE.  ACCURATE 
AMD  CAN  BE  RELIED  UPON.  HALLIBURTON  HAS  NOT  ATTEMPTED  TO  CONCEAL  IN  ANY  WAY 
THE  DELETERIOUS  ASPECTS  OF  THE  PRODUCT  LISTED  HEREIN.  BUT  HAKES  NO  WARRANTY 
AS  TO  SUCH.  FURTHER.  AS  HALLIBURTON  CANNOT  ANTICIPATE  NOR  CONTROL  THE  MANY 
SITUATIONS  IN  WHICH  THE  LISTED  PRODUCT  OR  THIS  INFORMATION  MAY  BE  USED  BY  OUR 
CUSTOMER.  THERE  IS  NO  GUARANTEE  THAT  THE  HEALTH  AND  SAFETY  PRECAUTIONS 
SUGGESTED  WILL  BE  PROPER  UNDER  ALL  CONDITIONS.  IT  IS  THE  SOLE  RESPONSIBILITY 
OF  EACH  USER  OF  THE  LISTED  PRODUCT  TO  DETERMINE  AND  COMPLY  WITH  THE 
REOUIREHENTS  OF  ALL  APPLICABLE  LAWS  AND  REGULATIONS  REGARDING  ITS  USE.  THIS 
INFORMATION  IS  GIVEN  SOLELY  FOR  THE  PURPOSES  OF  SAFETY  TO  PERSONS  AND 
PROPERTY.  ANY  OTHER  USE  OF  THIS  INFORMATION  IS  EXPRESSLY  PROHIBITED. 
GOVERNMENT  REGULATIONS  DEPARTMENT.  HALLIBURTON  SERVICES. 
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«aviisfWi  rniiiipsourQ.  N.J 

24-Hour  Emergency  Telepnone  -  (201)  8S9-21S1 

6wm(rcc  « (SOO)  424-«3(M 
_ Nellanel  Beepenee  Cenw  #  (800)  <2»-Bao2 


C0357  -01 

Effective:  09726/85 


Calcium  Chloride,  Rnhydroue 


Page  : 

Issued:  09/26/6' 


SECTION  1  -  PRODUCT  IDENTIFICATION 

Product  Name : 

Calcium  Chloride,  Anhydrous 

Formula : 

CaClj 

Formula  (itt : 

110.99 

CAS  No . : 

10043-52-4 

NIOSH/RTECS  No , : 

EU9eQaaQo 

Product  Codes : 

1311 

PRECmrriONARY  labelling 


BAKER  SAF-T-DATfl'^^  Suatem 


Precautionaru  Label  Statements 

STORAGE:  Keep  in  tightly  closed  container. 


SECTION  II  -  HAZARDOUS  COMPONENTS 

gamagnant 


Calcium  Chloride 


1  gflS..,M0  ■ 

90-100  10043-52-4 


Boiling  Point: 
Melting  Point: 


SECTION  III  -  PHYSICAL  DATA 

N/A  Vapor  Pressure  (eiadlg )  :  N/A 

772*C  (  1422*F)  Oapor  Density(alr-1 > ;  N/A 

N/A 


Evaporation  Rate: 
(Butyl  Acetate" 1) 


Specific  Gravity:  2.15 
(HjO-l) 

SolubilitylHjO) :  Complete  (in  all  proportions)  %  Volatiles  by  Volume:  0 

Continued  on  Page:  2 
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J.  T.  Baker  Chemical  Co. 

MATERIAL 

^Balwr 

222  Red  School  Lane  Phillipsburg.  N.J  .0B86S 

24-Hour  Emergency  Telephone  -  (201)  8S9-21S1 

SAFETY  DAT 

Chemtfsc  « (tOO)  424-9300 

SHEET 

Nellonal  Reeponse  Center «  (BOO)  424-8002 

C03S7  -01  Caleium  Chlorxda,  Anhydrous  Page:  2 

Effective:  09''26^85  Issued:  09^26/'65 


SECTION  III  -  PHYSICAL  DATA  (Continued) 


Appearance  S,  Odor:  Uhite  9ranules. 


SECTION  lU  -  fire  and  EXPLOSION  HAZARD  DATA 


Flash  Point:  N7A 

Fire  E«tinQuiahino  Media 

Use  extinguishing  madia  appropriate  for  surrounding  firs. 

Special  Fire-Fiehtino  Procedures 

Firefighters  should  wear  proper  protective  equipment  and  self-contained 
breathing  apparatus  with  full  facepiece  operated  in  positive  pressure  mode. 

Toxic  Cases  Produced 

hydrogen  chloride 


SECTION  U  -  HEALTH  HAZARD  DATA 


Toxicity;  (oral-rat )  (mg/'kg>  -  1000 

LD^q  (ipr-mouse) (mgxkg)  -  260 

Effects  of  Overexposure 

Contact  with  skin  or  eyes  stay  cause  severe  irritation  or  burns- 
Ingestion  may  cause  nausea  and  vomiting. 

Oust  may  irritate  nose  and  throat. 


SECTION  01  -  REACTIOITY  DATA 


Stability:  Stable  Hazardous  Polymerization:  Uill  not  occur 

Conditions  to  Avoid;  moisture 

Incompatibles :  eiost  common  etetals,  water 

Decomposition  Products:  hydrogen  chloride 


SECTION  on  -  SPILL  AND  DISPOSAL  PROCEDURES 


Steps  to  be  taken  in  the  event  of  a  spill  or  diacharoe 

Uear  self-contained  breathing  apparatus  and  full  protective  clothing. 

Uith  clean  shovel,  carefully  place  material  into  clean,  dry  container  and 
cover;  remove  from  area.  Flush  spill  area  with  water. 

Disposal  Procedure 

Dispose  in  accordance  with  all  applicable  federal,  state,  and  local 
environmental  regulations. 

Continued  on  Page:  3 
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J.  T.  Baker  Chemical  Co. 

222  Red  School  Lana  Philtipsburg.  N.J  08865 

24'Hour  Emergency  Telepnone  (201)  859-2151 

Chenutee  e  (60(»  42«-«300 
Nellonal  Reeponie  Center  » (800)  424-8802 _ 


C0357  -01  Calcium  Chloride,  Rnhydroua  Page; 

Effective  i  09>'26/'BS  laeued;  09^26^8 

SECTION  yill  -  INDUSTRlftl,  PROTECTIOE  EQUIPMENT 

Uentilation:  Use  adequate  general  or  local  exhaust  ventilation 

to  keep  fume  and  dust  levels  as  lou  as  possible. 

Respiratory  Protection:  None  required  where  adequate  ventilation 

conditions  exist.  If  airborne  concentration  is 
high,  use  an  appropriate  respirator  or  dust  mask. 

Eye^Skin  Protection;  Safety  glasses  with  sidashields,  uniform,  rubber 

gloves  are  recommended. 


SECTION  IX  -  STORAGE  ANC  HANDLING  PRECAUTIONS 


TM 

SAF-T-DATA  Storage  Color  Code :  Orange 

SpBcial  Prpcautittm 

Keep  container  tightly  closed.  Suitable  for  any  general  chemical  storage 
area. 


SECTION  X  -  TRANSPORTATION  DATA  AND  ADDITIONAL  INFORMATION 

DOMESTIC  (D.O.T.I 

Proper  Shipping  Name 

Chemicals,  n.o.a. 

INTERNATIONAL  (I.M.O. 

J. 

Proper  Shipping  Name 

Chemicals,  n.o.s. 

N-^A  •  Not  Applicable 

or  Not  Available 

The  information  published  in  this  Material  Safety  Data  Sheet  has  been  compiled 
from  our  experience  and  data  presented  in  various  technical  publications.  It  is 
the  user's  responsibility  to  determine  the  suitability  of  this  information  for 
ihe  adoption  of  necessary  safety  precautions.  Ue  reserve  the  right  to  revise 
Ha'isrial  Safety  Data  Sheets  periodically  as  nsu  inforsiation  becomes  available. 
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J.  T.  Baker  Chemical  Co. 

JXB^ 

222  Red  School  Lane  Phillipsbuig.  H  J  06865 

24-Hour  Emergency  Telephone  -  (201)  859-2151 

Chemliae  •  (800)  424.8300 

Nallonal  Aetponte  Csnisr  f  (800)  424-8802 

MATERIAL 
SAFETY  oat; 
SHEET 


C0360  -01 

Effectlua:  lQ/’25/'8S 


Calcium  Chloride,  Pellets 
SECTION  I  -  PRODUCT  IDENTIFICPTION 


Page  :  1 
Issued:  10/29/8' 


Product  Nene : 
Formula : 

Formula  Ut : 

CPS  No . : 
NIOSH/RTECS  No. 
Product  Codes: 


Calcium  Chloride,  Pellets 
CaClj 

110.99 

10043-S2-4 

EU9800000 

1313 


FRECPQTIONARY  LRBELLING 


SSS&  Of, 


STORPCE:  Keep  in  tightly  closed  container. 

SECTION  II  .  HPZPRDOUS  COHPONENTS 

GMannB.nt  1  CftS.NP  i 

Calcium  Chloride  90-100  10043-52-4 

SECTION  III  -  PHYSICPL  DPTP 

Boiling  Point:  N/P  Uapor  Prasaura(mmHg) ;  N/A 

Halting  Point:  772*C  <  1422*F)  Vapor  DensityCair-l ) :  N/P 

Specific  Gravity:  2.15  Evaporation  Rato:  N/P 


(HjO-l> 


Evaporation  Rato: 
(Butyl  Pcstate»l) 


Solobility(H20) :  Complete  (in  all  proportions)  %  Volatiles  by  VoIuim:  0 


Continued  on  Page-'  2 
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J.T.Bak^ 


J.  T.  Baker  Chemical  Co. 

222  Red  Sct^ool  Lane  PnilHpsburg.  N.J.  08665 

24  Hour  Emergency  Telephone  (^i)  85^2151 

Chemirec  i  <6Q0)  424>0305 

_ Netionel  Retponte  Center »  (600)  424»sa02 _ 


C0360  '01  Celcium  Chloride^  Pellets 

Effective:  10-«^25-^8S 


MATERIAL 
SAFETY  DAT 
SHEET 


Page i  2 
laaued:  10<^29<'8S 


SECTION  III  -  PHYSICAL  DATA  CContinuad) 


Appearance  &  Odor:  Uhite  pellets. 


SECTION  lU  -  FIRE  AND  EXPLOSION  HAZARD  DATA 


Flash  Point:  N.'A 

ire.  Extinauiahino  Media 

Use  extinguishing  media  appropriate  for  eurrounding  fire. 

Sneclal  Fire-Fiohtino  Procedures 

Firefighters  should  uear  proper  protective  equipment  and  self-contained 
breathing  apparatus  uith  full  facepiece  operated  in  positive  pressure  saode . 

Toxic  Gases  Produced 

hydrogen  chloride 


SECTICM  V  -  HEALTH  HAZARD  DATA 


Toxicity:  ^dtsl'rat )  (mg/'kg) 

LDjq  (ipr-mouseXmg^kg) 

Effects  of  Overexposure 

Contact  with  skin  or  ayes  may  cause  severe  irritation  or  burns. 
Ingestion  may  cause  nausea  and  vomiting. 

Oust  may  irritate  nose  and  throat. 


SECTION  yi  -  8EACTIOITY  DATA 


1000 

280 


Stability:  Stable  Hazardous  Polysierization!  Uill  not  occur 

Conditions  to  Avoid:  moisture 

Incompatibles:  most  common  metals,  water 

Decomposition  Products:  hydrogen  chloride 

SECTION  UII  -  SPILL  AND  DISPOSAL  PROCEDURES 


Stans  to  _be -taken. _in  the  event  of  a  anill  or  discharge 

Uear  self-contained  breathing  apparatus  and  full  protective  clothing. 

Uith  clean  shovel,  carefully  place  stater ial  into  clean,  dry  container  and 
cover;  remove  from  area.  Flush  spill  area  with  water. 


Disnosal  Procedure 

Dispose  in  accordance  with  all  applicable  federal,  state,  and  local 
environatantal  regulations. 


Continued  on  Page:  3 
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J.TBaker 


J.  T.  Baker  Chemical  Co. 

222  R«d  School  Lane  Phillipsburg.  N.J.  08865 

24-Hour  Emergency  Telephone  -  (201>  8^2151 


hemirec  t  ia00>  424-9300 
Netienel  Reeponee  Center  f  (800)  424-8802 


MATERIAL 
SAFETY  DATI 
SHEET 


C0360  -01 
Effective: 


Calcium  Chloride,  Pellets 


Page  : 

Issued-'  lOr'SS^E 


SECTION  yill  -  INDUSTRIftL  PROTECTIUE  EQUIPMENT 


Ue nt i lat ion : 


Use  adequate  general  or  local  exhaust  ventilation 
to  keep  fume  or  dust  levels  as  lou  as  possible. 


Respiratorv  Protection:  None  required  uhere  adequate  ventilation 

conditions  exist.  If  airborne  concentration  is 
high,  use  an  appropriate  respirator  or  dust  mask. 


Epe^Skin  Protection: 


Safetv  glasses  uith  sideshialds,  uniform,  rubber 
gloves  are  recommended. 


SECTION  IX  -  STORAGE  AND  HANDLING  PRECAUTIONS 


SAF-T-DATA  Storage  Color  Cede;  Orange 
Special  Precautions 

Keep  container  tightly  closed.  Suitable  for  any  general  chemical  storage 
area. 

SECTION  X  -  TRANSPORTATION  DATA  AND  ADDITIONAL  INFORMATION 


Proper  Shipping  Name  Chemicals,  n.o.s. 


Proper  Shipping  Name  Chemicals,  n.o.s. 


N-^A  •  Not  Applicable  or  Not  Available 

The  information  published  in  this  Material  Safety  Data  Sheet  hes  been  compiled 
from  our  experience  and  data  presented  in  various  technical  publications.  It  is 
the  user's  responsibility  to  determine  the  suitability  of  this  information  for 
the  adoption  of  necessary  safety  precautions.  Ue  reserve  the  right  to  revise 
Material  Safety  Data  Sheets  periodically  as  new  information  bacoews  available. 
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chemists  helping  chemists  m  research  &  industry 

aldrich  chemical  co. ,  Inc. 


PA  Sn  3S5.  HaiiliOw,  IMKxmn  53X1  US* 


T«l«phona:  (414)  273-3eS0 
TVSrX:  (810)  282-3052  AWiche 
14144:26843  Aklril2<  Ml 
FAX:  (414)  273-4878 


ATTN;  SAFETY  OIRECTQP 

HENRY  TATUM 

U  S  ARMY  ENGINEERS 

ATTN  FINANCE  C  ACCOUtITING  OFFICER 

3900  HALLS  FERRY  RO 

VICKSBURG  MS  39180-6133 


date:  08/25/92 
CUST«:  580031 
P0«: 


MATERIAL  safety  DATA  SHEET 


PRODUCT  •;  37266-8 
CAS  #:i3<.A-95-2 
HF:  CAOSSI 


-  IDENTIFICATION  - 

NAME:  CALCIUM  SILICATE*  -200  MESH,  99X 


STNONYHS 

CALCIUM  HYORQSILICATE  *  CALCIUM  MONOSILICATE  *  CALCIUM  POLYSlLtCATE  * 
CALCIUM  SILICATE  «  CALCIUM  SILICATE  lOSHA)  *  CALFLO  E  *  CALSIL  *  CS 
LAFARGE  *  FLORlTE  R  *  MARIMET  AS  *  HICROCAL  160  *  NICROCAL  ET  *  MICRO- 
CEL  *  MICRO-CEL  A  *  MICRO-CEL  8  *  MICRQ-CEL  C  ♦  MICRO-CEL  E  *  MICRO-  ^ 

CEL  T  *  MICRO-CEL  T26  ♦  MICRO-CEL  T38  •  MICRO-CEL  TAl  ♦  PROMAXON  P50  ♦ 
SILENE  EF  •  SILMOS  T  •  SOLEX  *  STABINEX  NM  TPS  *  STARLEX  L  ♦  SH  AOO  • 
TOYOFINE  A  • 

- — - TOXICITY  HA2ARDS  - — — — - — - - 

RTECS  NO:  VV9150090 

SILICIC  ACID,  CALCIUM  SALT 
REVIEMS,  STANDARDS,  AND  REGULATIONS 

ACGIH  TLV-THA  10  MC/M3  (TOTAL  OUST)  OSINAS  5,92.1 ( 89) ,86 

OSHA  PEL:8H  THA  15  MG/M3,  TOTAL  OUST  FEREAC  54,2923,89 

OSHA  PELS8H  TAA  5  MC/M3,  RESPIRABLE  FRACTION  FEREAC  54,2923,89 

OSHA  PEL  FINALIBH  THA  15  MG/N3,  TOTAL  OUST  FEREAC  54.2923,89 

OSHA  PEL  FINALSBH  THA  5  M6/M3,  RESPIRABLE  FRACTION  FEREAC  54,2923,89 

NOES  1983S  H20  X1322J  NIS  83t  TNF  6757;  NOS  65;  TNE  1030641  TFE  16592 

EPA  TSCA  CHEMICAL  INVENTORY,  JUNE  1990 

ONLY  SELECTED  REGISTRY  OF  TOXIC  EFFECTS  OF  CHEMICAL  SUBSTANCES  (RTECS) 

DATA  IS  PRESENTED  HERE,  SEE  ACTUAL  ENTRY  IN  RTECS  FOR  COMPLETE  INFORMATION. 


- — - HEALTH  HAZARD  DATA - 


ACUTE  EFFECTS 

MAY  BE  HARMFUL  BY  INHALATION,  INGESTION,  OR  SKIN  ABSORPTION. 

CAUSES  EYE  IRRITATION. 

MATERIAL  IS  IRRITATING  TO  MUCOUS  MEMBRANES  AND  UPPER 
RESPIRATORY  tract. 

TO  the  best  of  our  KNOHLEOGE,  the  CHEMICAL,  PHYSICAL,  AND 
TOXICtlLOGICAL  PROPERTIES  HAVE  NOT  BEEN  THOROUGHLY  INVESTIGATED. 

^*''*IN*CASE  OF  CONTACT,  IMMEDIATELY  FLUSH  EYES  WITH  COPIOUS  AMOUNTS  OF 
UATFp  for  at  least  15  MINUTES. 

IN  CASE  OF  CONTACT,  IMMEDIATELY  MASH  SKIN  WITH  SOAP  AND  COPIOUS 
AMOUNTS  OF  HATER. 

CONTINUED  ON  NEXT  PAGE 
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chemists  helping  chemists  in  research  &  industry 

aldrlch  chemical  co.,  Inc. 


ea  aw  3SS.  ll»>»Wa«.  tHRxnn  53X1  USA 


TetopharM:  (414)  ZTS-SSSCC 
TWX:  (9101 X2-3062  AtOhehm 
TalM:2e843Aldn:hMI 
FAX:  (4141 273-4S7B 


HATERIAL  SAFETY  DATA  SHEET 


«*AGE  2 


CUST#:  560031 
PO«: 


PRODUCT  #s  37266-a 
CAS  «:l3A4i-95-2 
HF:  CA03SI 


NAHES  CALCIUM  SILICATEt  -200  MESH,  9<tX 


—  HEALTH  HAZARD  DATA  - 


IF  INHALED,  REMOVE  TO  FRESH  AIR.  IF  NOT  BREATHING  GIVE  ARTIFICIAL 
RESPIRATION.  IF  BREATHING  IS  DIFFICULT.  GIVE  OXYGEN. 

IF  SHALLOMEO,  HASH  OUT  MOUTH  WITH  HATER  PROVIDED  PERSON  IS  CONSCIOUS. 
CALL  A  PHYSICIAN. 

MASH  CONTAMINATED  CLOTHING  BEFORE  REUSE. 

-  PHYSICAL  DATA  - 

SPECIFIC  gravity:  2.900 
appearance  and  ODOR 
MHITF  PQUDER 

- - fldf  EXPLOSION  HAZARD  DATA  — - - 

EXTINGUISHING  MEDIA 
HATER  SPRAY. 

CARBON  DIOXIDE,  DRY  CHEMICAL  PONDER  OR  APPROPRIATE  FOAM. 

SPECIAL  FIREFIGHTING  PROCEDURES 

HEAR  SELF-CONTAINED  BREATHING  APPARATUS  AND  PROTECTIVE  CLOTHING  TO 
PREVENT  CONTACT  MITH  SKIN  AND  EYES. 

UNUSUAL  FIRE  AND  EXPLOSIONS  HAZARDS 

EMITS  TOXIC  FUMES  UNDER  FIRE  CONDITIONS. 


- REACTIVITY  DATA  — — — — - 

INCOMPATIBILITIES 

STRONG  OXIDIZING  AGENTS 
HAZARDOUS  COMBUSTION  OR  DECOMPOSITION  PRODUCTS 
TOXIC  FUMES  OF: 

SILICON  OXIDE 

-  SPILL  OR  LEAK  PROCEDURES  - 

STEPS  TO  BE  TAKEN  IF  MATERIAL  IS  RELEASED  OR  SPILLED 

HEAR  RESPIRATOR.  CHEMICAL  SAFETY  GOGGLES,  RUBBER  BOOTS  AND  HEAVY 
RUBBER  GLOVES. 

SHEEP  UP,  PLACE  IN  A  BAG  AND  HOLD  FOR  HASTE  DISPOSAL. 

CONTINUED  ON  NEXT  PAGE 
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chemists  helping  chemists  in  research  S  industry 

aldrlch  chemical  co.,  inc. 


pa  801  3S&  MMmAn.  Wixansin  53X1  USA 


latepnm:  M  i*)  273-3850 
TWX:  (9101 262-3062  /Udnche 
ton  26  843  M0ricliMI 
FAX:  14 14)  273-4879 


MATERIAL  SAPElr 


SHEET 


CUSTt:  380031 
POt: 


PRODUCT  «:  37266-8 
CAS  li:l34A-05-2 
HF:  CAOSSt 


NAMES  CALCIUM  SILICATE*  -200  MESH,  99t 


SPILL  OR  LEAK  PROCEDURES  - 


AVOID  RAISING  OUST. 

VENTILATE  AREA  AND  HASH  SPILL  SITE  AFTER  MATERIAL  PICKUP  IS  COMPLETE. 
MASTE  DISPOSAL  METHOD 

DISSOLVE  OR  MIX  THE  MATERIAL  WITH  A  COMBUSTIBLE  SOLV''NT  AND  BURN  IN  A 
CHEMICAL  INCINERATOR  EQUIPPED  WITH  AN  AFTERBURNER  AKJ  SCRUBBER. 

-  PRECAUTIONS  TO  BE  TAKEN  IN  HANDLING  AND  STORAGE  - 

CHEMICAL  SAFETY  GOGGLES. 

COMPATIBLE  CHEMICAL-RESISTANT  GLOVES. 

NIOSH/MSHA-APPROVEO  RESPIRATOR. 

SAFETY  SHOHER  AND  EYE  BATH. 

MECHANICAL  EXHAUST  REQUIRED. 

DO  NOT  BREATHE  OUST. 

AVOID  CONTACT  WITH  EYES*  SKIN  AND  CLOTHING. 

HASH  THOROUGHLY  AFTER  HANDLING. 

IRRITATING  OUST. 

KEEP  TIGHTLY  CLOSED. 

STORE  IN  A  COOL  DRY  PLACE. 

LABEL  PRECAUTIONARY  STATEMENTS 
IRRITANT 

IRRITATING  TO  EYES  AND  RESPIRATORY  SYSTEM. 

IRRITATING  OUST. 

IN  CASE  OF  CONTACT  HITH  EYES,  RINSE  IMMEDIATELY  WITH  PLENTY  OF 
MATER  AND  SEEK  MEDICAL  ADVICE. 

DO  NOT  BREATHE  OUST. 

NEAR  SUITABLE  GLOVES  AND  EYE/FACE  PROTECTION. 

THE  ABOVE  INFORMATION  IS  BELIEVED  TO  BE  CORRECT  BUT  DOES  NOT  PURPORT  TO  BE 
ALL  INCLUSIVE  AND  SHALL  BE  USED  ONLY  AS  A  GUIDE.  ALORICH  SHALL  NOT  BE  HELD 
LIABLE  FOR  ANY  DAMAGE  RESULTING  FROM  HANDLING  OR  FROM  CCPITACT  WITH  THE 
ABOVE  PRODUCT.  SEE  REVERSE  SIDE  OF  INVOICE  OR  PACKING  SLIP  FOR  ADDITIONAL 
TERMS  AND  CONDITIONS  OF  SALE. 

COPYRIGHT  1992  ALORICH  CHEMICAL  CO  *  INC. 

LICENSE  GRANTED  TO  MAKE  UNLIMITED  COPIES  FOR  INTERNAL  USE  ONLY. 
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J.  T.  Baker  Chemical  Co. 

222  Red  Scftool  Lana  Ptiillipsburo.  N.J.  08865 

24-Hour  Emargency  Talepnona  -  <20t)  B59-2tSl 


Chamlrac  4  (800)  424-8300 
National  llaaponaa  Canlar  a  (800)  42*8802 


MATERIAL 
SAFETY  DAT| 
SHEET 


S4S70  -01  Sodium  meia-Si licate ,  9-Hydrate.  Cryatal  Page: 

EFfectiue:  09-'27.'B5  Xaaued:  Q9/'30/’8 

SECTION  I  -  PRODUCT  IDENTIFICRTION 

Product  Name:  Sodium  meta-SiIicate ,  9-Hydrate,  Crystal 

Formula:  Na^SiC^  SH^O 

Formula  Ut :  284.20 

CAS  No.:  06834-92-0 

Product  Codes :  3868 

PRECAUTIONARY  LABELLING 


UARNING! 

CAUSES  IRRITATION 

Avoid  contact  with  eyas,  skin,  clothing. 

Keep  in  tightly  closed  container.  Uash  thoroughly  after  handling. 

SECTION  II  -  KAZARD(XJS  COHPONENTS 


ComooTient 


CAS  No. 


Sodium  meta-Silicr>te  ,  9-Hydrate 


90-100  6834-92-0 


SECTION  III  -  PHYSICAL  DATA 


Boiling  Point:  N^A 

Molting  Point:  N.'A 

Specific  Gravity :  0.00 

(HjO*!) 


Uapor  Pressure  (mmHg )  :  N.'A 

Uapor  Oansity(air«l > :  NxA 

Evaporation  Rats:  N/’A 

(Butyl  Acetata-1) 


Continued  on  Page:  2 
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JlTBaker 


J.  T.  Baker  Chemical  Co. 

222  Red  Sctiool  Lane  phtlliest>uro.N.j.0886S 

2*-Hour  Emergency  Telepnone  -  (Ml)  SS»2151 

Chemtree  a  (800)  424-S3IM 
National  Recpenaa  Center « (SOO)  4244S02 


MATERIAL 
SAFETY  O; 
SHEET 


S4970  -01  Sodium  meta-Si licate ,  S-Hjidrato,  Cryatal  Page:  2 

Effective:  09r'27/'85  Issued:  09^30yB5 


SECTION  III  -  PHYSICAL  DATA  (Continued) 


SolubilityCHjO) : 

Appreciable  (more  than  10  t) 

%  Oolatiles  by  Oolume;  0 

Appearance  L  Odor : 

Uhita  platelets. 

SECTION  to  -  EIRE  AND  EXPLOSION  HAZARD  DATA 


NXA 


Use  extinguishing  media  appropriate  for  surrounding  fire. 

SECTION  U  -  HEALTH  HAZARD  DATA 


Ingestion  may  causa  gastrointestinal  pain. 


In  case  of  contact,  immediately  flush  eyas  with  plenty  of  water  for  at 
least  IS  minutes.  Flush  skin  with  water. 


SECTION  01  -  REACTIOITY  DATA 

Stability:  Stabla 

Hazardous  Polymarization:  Uill  not  occur 

Conditions  to  Ovoid* 

none  documantsd 

Incompatiblee : 

fluorine 

SECTION  on  -  SPILL  AND  DISPOSAL  PROCEDURES 
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JXBakw 


J.  T.  Baker  Chemical  Co. 

222  R«<)  School  Line  PhimpjtKjro,  N, J  0B865 

2i-Hoor  Emofoency  Telephone  -  (201)  B59-2151 
Chemirec  *  («00)  424.«3W 
Nilloflil  Reeponte  Center  t  (MO)  424-M02 


MATERIAL 
-SAFETY  DAI 
SHEET 


S4970  -01  Sodium  meta-Si 1 icete ,  S-Hydrete ,  Crystal  Page 

Effective:  09^27^85  Issued-  Q9-'30/i 


SECTION  UIII  - 

INDUSTRIAL  PROTECTIUE  EQUIPMENT  (Continued) 

Ey«/SJ<in  Protaction; 

high,  use  an  appropriate  respirator  or  duat  week. 

Safety  glaasas  with  aidsahields,  uniform,  proper 

glovaa  are  recommended. 

SECTION 

IX  -  STORAGE  and  HANDLING  PRECAUTIONS 

SAF-T-D(^Tfl  Storage  Color  Coda:  Orange 

Soeeial  Precautions  ,  ^  . 

Keep  container  tightly  closed.  Suitable  for  any  general  cnamical  storage 

area. 

SECTION  X  -  TRANSPORTATION  DATA  AND  ADDITIONAL  INFORHATION 


Proper  Shipping  Name 


Chemicals,  n.o.s. 


Proper  Shipping  Name  Chemicals,  n.o.s. 

N/'A  ■  Not  Applicable  or  Not  Available 

The  information  published  in  this  Material  Safety  Data  Sheet  has  been  compiled 
from  our  experience  and  data  presented  in  various  technical  publications.  It  is 
the  user's  responsibility  to  determine  the  suitability  of  this  information  for 
the  adoption  of  necessary  safety  procautions.  Ue  reserve  the  righr  to  revise 
Materiel  Safety  Data  Sheets  periodically  as  new  information  becomes  available. 


LAST  PAGE  — 
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JTBaker 


J.  T.  Baker  Chemical  Co. 

222  School  Une  Phlllipsburo.  N.J  0B86S 

24-Hour  Emergsncy  Telephone  -  (201)  85^2151 


Cherntrec  t  (MO)  424-8300 
Nellonel  Reeponee  Center  •  (800)  4244802 


S4982  -01 

Effective;  10^24/'85 


Sodium  Silicate  Solution 


MATERIAL 
SAFETY  DAI 
SHEET 


Page :  ^ 
Issued:  10.'25/'8; 


SECTION  III  -  PHYSICftL  DflTft  (Continued) 


SolubilityCH^O) ;  Complete  (in  all  proportions)  %  Oolatiles  by  Uolume:  70-80 

Appearance  S  Odor:  Colorless,  turbid  liquid  uith  no  odor  or  slightly  soapy  odor 
SECTION  10  -  FIRE  AND  EXPLOSION  HAZARD  DATA 


Use  extinguishing  media  appropriate  for  surrounding  fire. 


SECTION  U  -  HEALTH  HAZARD  DATA 


Contact  uith  skin  or  eyes  may  cause  irritation, 
oeneu  and  First  Aid  Procedures 

In  case  of  contact,  immediately  flush  eyes  with  plenty  of  water  for  at 
least  IS  minutes  -  Flush  skin  with  water . 


Stability:  Stable 

Incompatibles : 


SECTION  01  -  REACTIOITY  DATA 


Hazardous  Polymerization:  Uill  not  occur 

mineral  acids,  organic  acids,  most  common  metals, 
organic  materials 


SECTION  Oil  -  SPILL  AND  DISPOSAL  PROCEDURES 


Uear  suitable  protective  clothing.  Take  up  uith  sand  or  other  noncom- 
bustible  absorbent  material  and  place  into  container  for  later  disposal. 
Flush  spill  area  uith  uater . 

osal  Procedure 

Dispose  in  accordance  uith  all  applicable  federal,  state,  and  local 
environmental  regulations. 


(lent  i  let  ion: 


SECTION  OIII  -  INDUSTRIAL  PROTECTIUE  EQUIPMENT 


Use  adequate  general  or  local  exhaust  ventilation 
to  keep  vapor  and  mist  levels  as  lou  as  possible. 


Respiratory  Protection:  None  required  where  adequate  ventilation 

conditions  exist.  If  airborne  concentration  is 
high,  use  an  appropriate  respirator  or  dust  mask. 

Continued  on  Page:  3 
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J.  T.  Baker  Chemical  Co. 

222  Red  school  Lane  Phillipsburg.  N.J.  06865 

24-Hour  Emergency  Telephone  -  (201)  659-2151 
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POTABLE  WATER  COMPATIBILITY^ND  THE  EPA 


H.H.  HOLMES  TESTING  LABORATORIES,  INC. 

Report  No.  1  *1 70  Shepard  Avenue  »  Wheeling,  Illinois  60090  •  Area  Code  312  -  541  -404( 

October  3, 1990  Lab  No.  CH  5929 

File  No.  6069.0 

Green  Mountain,  Inc. 

4  N  250  Rte.  53 
Addison,  IL  60101 


.  Dear  Sirs: 

At  your  request  a  sample  of  Mountain  Grout*  (Regular)  was  molded  and  placed  in  a  distilled  water 
bath  for  twenty-eight  (28)  days.  There  was  no  leaking  of  any  chemical  in  the  distilled  water  at  the 
end  of  seven  or  twenty-eight  days. 

We  feel  that  the  Mountain  Grout*  that  is  used  to  repair  and  waterproof  the  concrete  struc¬ 
ture  is  not  harmful  to  potable  water. 


Hoping  to  have  been  of  service,  we  remain. 


Respectfully  submitted, 

Richard  E.  Nelson,  Jr. 
President 


REN/pbn 


ENVIRONMENTAL  PROTECTION  AGENCY  NOTICE 


NOTE:  As  of  July  7, 1988,  the  EPA  no  longer  approves  or  disapproves  the  effects  of 
substances  which  come  Into  contact  with  potable  water.  See  the  "Federal  Register"  of 
that  date  entitled  "Part  IV  Environmental  Protection  Agency,  drinking  water  technical 
assistance:  termination  of  the  federal  drinking  water  additives  program  notice". 
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Requitad  under  USDL  Safely  and  Health  Raoulaliana  ter  Ship  RepaMng, 
ShipbuMing.  and  ShipbiaaUng  »•  CPR  »».  m*.  1*17» 


_  _  SECnOM  I 


PE  REEF  AHEEICA  IRC. 


122  North  Mill  Street  -  St.  teulat  Kichieaa  4S880 


Folyurethanet/Pelytadeyaiiatca 


(517)  68I-S791 
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SECTION  a  -  HAZAROOUEINQREOIENTS 


PAans.  pnttaevAnvn  and  solvemts 


ID^ll 


ALLOYS  AND  MCTAUIC  CQATWOt 
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MAZAMMUt  taacnm*  OF  OTHBI  uount.  MUM.  DR  OAm 
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2M*  C 


Btena  liquid  
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?Aqvid;  iTflfting  to  >km  aYea 

Vt9ors:  Irtltctitift  co  tv«s  and  ItinRC 
^  . . **■  p 

Ev<  contact t  Iiadiattly  flush  with  pltaty  of  vattT»  obtain  tdical  cara 
Skin  eotitact:  Wtqh  vlth  aoafl  and  %»atar 

lahalatlont  gfovlda  frcah  «tr.  dlacagd  contaolmtad  clothing 
r  I  SECTION  VI  -  REACnvrrV  DATA 


watMte 
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•MMia  ..  . 

IX 

_  ..  SECTION  Vn-.-SnU.  OR  LEAK  PROCEDUmS 
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SECTION  IX  -  SPtetAL  PRECAUTIONS 

<«oa  vaqar  ooly  irith  adaquata  ^awtiXatioap  arald  aya  coetaat» 
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UNITED  STATES  ENVIRONMENTAL  PROTECTION  AGENCY 
WASHINGTON.  O.C.  204*0 


Kc«  Bert  Krlekeaon* 

Ceneral  Henager 

Be  Neet  America  Incorporated 

122  North  Hill  street 

St.  Louis.  Hichigan  48880>0034 


SEt  File  Number  02-002. OOABBSa 
Dear  Nr.  Krlekemans t ' 


This  docuaent  should  be 
retained  as  OWAAN  1579.  - 


Based  on  Information  aubeileted,  the  product  listed  below  Is 
acceptable  for  uap  as  a  coating  for  potable  water  applications 
when  weed  within  the  eonditlons  stated  belowi 


Produett  .  TAC88  Chemical  Grout 


r 


Conditional  - 


1.  The  product  la  properly  applf.pd  according 
to  the  manufacturer's  specl£le<.£lons. 


2.  The  percentage  of  total  surface  covered 
Is  less  than  10%  of  the  area  eontactlng 
the  water-. 

3.  The  product  continues  to  awet  the 
specifications  of  good  manufacturing 

'  practices. 


4.  After  eoaqplete  curing,  the  repaired  surface 
Is  thoroughly  rinsed  with  potable  water  prior 
to  being  placed  in  service. 

Ns  would  not  anticipate  any  adverse  health  effects  resulting 
from  such  use  of  this  product  assuming  the  product  eontlnuaa  ’ 
to  meet  ths  supplied  apeeltleatlons. 


Ws  ara  currently  In  the  process  of  revising  our  evaluation 
procedures  as  outlined  In  the  Federal  Register,  vol.  *4. 

WO,  141,  42775-8,  July  20,  197?!  When  these  revisions  ere 
completed  and  the  interim  procedures  are  in  place,  all  existing 
advisories  will  be  periodically  rsviswsd. 


AppsndxA  Mat«1aiSafofyO«taS»NMt8 
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Our  opinion  concerning  the  ealety  of  the  product  doea  not  con¬ 
stitute  «n  endocsenenta  nor  does  it  relate  to  its  effectiveness 
for  the  intended  use.  If  this  letter  Is  to  be  used  in  any  way, 
we  require  that  it  be  quoted  in  its  entirety. 

Sincerely  yours. 


"Hugn^.  nanabnTT.E. ,  Chief 
Science  and  Technology  Branch  ^ 

■  Crimrla  and  Standards  Division 
Office  of  Ocinting  Hater  (HB-SSO) 

cei  Bagional  Drinking  Hater  Representatives 

•  Holders  of  the  Hater  Supply  Cuidance  Series 
Hr.  4ohn  Trax,  State  Prograaie  Division,  ODH 
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Ccnerel  Offlco 
3M  Cenl«r 

St.  Paul.  Minnaaota  55t44-l000 
612/733-1110 

Duns  No.i  00-617-3082 


HATERIAL  SAFETY 
DATA  SHEET 
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3M  Genaral  OfTica*  1 0S7 

3M  C«nl«r 

St.  Paul.  Miniwsota  S5144-I000 
612/733-1110 

Duns  No.>  00-617-2082 
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cm  ii  f ♦  i'i  t  »'•  w: 


STABILITY!  Stabl* 

IHCOHPAIIBtLXTY  -  MATERIALS  TO  AVOIDi 

Rsacia  with  aoistur*.  Th«rafor«>  watar  and  aoistura  nust  ba  avoidad 
prior  to  usa. 

HAZARDOUS  POLYMERIZATION >  Hill  Not  Occur 
HAZARDOUS  OECONPOSITION  PRODUCTS! 

Carbon  Bonaxida>  carbon  dioxida  and  nitrogan  dacoaposition  products 
including  tha  possibility  of  hydrogen  cysnida. 


SPILL  RESPONSE! 

Obsarva  praeautionary  inforaation  in  all  sactiena.  Pravant  aatarial 
frea  antaring  drains;  usa  diking  or  covar  fleer  drains  if  nacassary. 

If  aatarial  antars  drain,  flush  with  larga  aaounta  of  water.  Cover 
spill  with  an  absorbent  aatarial.  Collect  in  opanhaad  drua  or  pail, 
stir  in  an  astiaatod  aaual  aaount  of  water  and  let  sit  1/2-hour. 

RECOKKENDEO  DISPOSAL! 

If  waste  is  fully  cured  (by  aixing  with  sufficient  waterl,  tha  gel 
could  ba  buried  in  a  sanitary  landfill.  Uncurad  liauid  waste  should 
be  disposed  of  fay  chamieal  incineration  or  at  a  disposal  facility 
capable  of  handling  flaamable  wastes.  Hastes  should  ba  disposed  in 
accordance  with  local  and  state  regulations.  Uncurad  liquid  waste 
aatarial  is  designed  as  0001  (flaaasble  wasta.l  by  USEPA  RCRA 
Standards  (AOCFR  Part  261.21). 

ENVIRONHENTAL  DATA! 

K/D 

SARA  HAZARD  CLASSi 

FIRE  HAZARD!  Yes  PRESSURE!  No  REACTIVITY!  No  ACUTE!  Yas  (MRONICi  Yes 


EYE  CONTACT! 

Xaaadiataly  flush  eyas  with  plenty  of  water.  Continue  for  10  ainutes 
holding  eyelids  open.  Call  a  physician. 

SKIN  CONTACT! 

Hash  affected  area  with  soap  and  water. 

INHALATION! 

If  ayaptoms  occur,  raaova  parson  to  fresh  air.  If  syaptoas  continue, 
call  a  physician. 

IF  SMALLOHEO! 

Do  not  induce  voaiting.  If  Parson  is  conscious  give  one  to  two 
glasses  of  water,  laaadiatsly  call  a  physician. 


Abbraviatiens!  N/D  -  Net  Deterainod  N/A  -  Not  Applicable 


AfiponUxA  MalsrtsI  SsMy  D«ta  ShostB 
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3M  Genarat  Ofneas 
3M  Canter 

SI.  Paul.  MInnaaota  55144-1000 
612/733-1110 

Duns  Na.i  00-617-30SZ 


HATERIAL  SAFETY 
DATA  SHEET 


MS0S<  SC0TCH>SEAL(TM)  BRAXD  CHEMICAL  OROUT  3600  <FOAN) 
JAHUAXy  3,  1992 


PAOEi  S  of  4 


EYE  CONTACT! 

Causos  aavsro  aya  irritation. 

ERIN  CONTACT! 

Hay  eauaa  akin  irritation  and  allarsie  raaetion. 


Abbraviationai  N/D  -  Hot  Dataminad  H/A  -  Not  Aaalicabla 
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UNITED  STATES  ENVIRONMENTAL  PROTECTION  AGENCY 
WASHINGTON,  O.C.  20460 


JOL  19  883 


Ms.  Georjean  L.  Adams, 

Sr.  Regulatory  Specialist 
Environmental  Laboratory, 
Building  21-2W-05 
Environmental  Engineering  & 
Pollution  Contrnl/3M 
P.O.  Box  33331 
St.  Paul,  Minnesota  55133 

Dear  Ms.  Adams: 


THIS  DOCUMENT  SHOULD  BE  RETAINED  AS 
OUAAN  fl457. 


RE:  File  Number  6-14AEB83 


Based  on  information  submitted,  the  product  listed  below  is 
acceptable  as  a  grout  for  repair  of  leaking  joints  and  cracks  in 
potable  water  applications  when  used  within  the  conditions  stated 
below: 

Product:  Scotch-Seal  Brand  Chemical.  Grout  5600  (foam) 

Conditions:  1.  The  product  is  properly  applied  according 

to  the  manufacturer's  specifications. 

2.  The  product  continues  to  meet  the 
specifications  of  good  manufacturing 
practices. 

3.  After  complete  curing,  the  surface  is  thoroughly 
rinsed  with  potable  water  prior  to  being  placed 
in  service. 

He  would  not  anticipate  any  adverse  health  effects  resulting 
from  Such  use  of  this  product  assuming  the  product  continues 
to  meet  the  supplied  specifications. 


He  are  currently  in  the  process  of  revising  our  evaluation 
procedures  as  outlined  in  the  Federal  Register,  Vol.  44, 

Mo.  141,  42775-8,  Friday,  July  20,  1^79.  Hhen  these  revisions 
are  cos^leted  and  the  interim  procedures  are  in  place,  all 
existing  advisories  will  be  periodically  reviewed. 


AppwKlxA  MatsriidS«totyDataShMls 


Our  opinion  concerning  the  safety  of  the  product  does  not  con¬ 
stitute  an  endorsement,  nor  does  it  relate  to  its  effective¬ 
ness  for  the  intended  use.  If  this  letter  is  to  be  used  in  any 
way,  we  require  that  it  be  quoted  in  its  entirety. 


frrjg’  chief 

Bs  Evaluation  Branch 

and  Standards  Division,  OEM  (NH-SSO) 


cc:  Regional  Drinking  Mater  Representatives 

Holders  of  the  Hater  Supply  Guidance  series 
Mr.  John  Trax,  State  Programs  Division,  ODM 
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MATERIAL  SAFETY  DATA  SHEET 
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MSDS  PREPARATION  INFORMATION 


PREPARED  BY:  M.  L.  MOORMAN 
(513)  773-8933 
DATE  PREPARED:  11/15/90 


PRODUCT  INFORMATION 


MANUFACTURED  BY: 


FORMULABS,  INC. 

1710  COMMERCE  DRIVE 
PIQUA.  OHIO  45356 
(513)  773-8933  BUSINESS 

(800)  424-9300  CHEMTREC  24-HR  EMERGENCY  CONTACT 


CHEMICAL  NAME  .  NOT  APPLICABLE 

CHEMICAL  FORMULA  .  NOT  APPLICABLE 

CHEMICAL  FAMILY  .  AQUEOUS  DYE 


HAZARDOUS  INGREDIENTS 


HAZARDOUS  INGREDIENT  %  T.L.V.  C.A.S.  • 

easttvssrseseasssssvssscsttaisassssssssssasssssKsssssssBSsxsaearasssxrsssssss 


NONE  PER  29  CFR  1910.1200 


PHYSICAL  DATA 


PHYSICAL  STATE  .  LIQUID 

ODOR  AND  APPEARANCE  .  BRIGHT  YELLOW-GREEN,  ODORLESS 

LIQUID 

SPECIFIC  GRAVITY  .  APPROXIMATELY  1.0 

VAPOR  PRESSURE  l«ffl  Hg  «  25  deg.  Cl  .  .  .  23.75 

VAPOR  DENSITY  (AIR  =1) . 0.6 

EVAPORATION  RATE  (Butyl  Acetate  =1)  .  .  1.8 

BOILING  POINT . 100  deg  C  1212  deg  F) 

FREEZING  POINT . 0  deg  C  132  deg  FI 

pH . NOT  APPLICABLE 

SOLUBILITY  IN  WATER . INFl.NITE  SOLUBILITY 


FIRE  OR  EXPLOSION  HAZARD 


CONDITION  OF  FLAMMABILITY 
MEANS  OF  EXTINCTION  .  .  . 


FLASH  POINT  AND  METHOD 


THIS  PRODUCT  IS  NOT  FLAMMABLE 
HATERFOG,  CARBON  DIOXIDE,  DRY 
CHEMICAL 
NOT  APPLICABLE 
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UPPER  FLAMMABLE  LIMIT  .  NOT  APPLICABLE 

LOWER  FLAMMABLE  LIMIT  .  NOT  APPLICABLE 

AUTO- IGNITION  TEMPERATURE  ....  NOT  APPLICABLE 

HAZARDOUS  COMBUSTION  PRODUCTS  .  .  NOT  APPLICABLE 

UNUSUAL  FIRE  HAZARD  .  NOT  APPLICABLE 

EXPLOSION  DATA 

SENSITIVITY  TO  STATIC 

DISCHARGE  .  NOT  APPLICABLE 

SENSITIVITY  TO  MECHANICAL 

IMPACT  .  NOT  APPLICABLE 


REACTIVITY  DATA 


PRODUCT  STABILITY  .  STABLE 

PRODUCT  INCOMPATIB4LITY  .  NONE  KNOWN 

CONDITIONS  OF  REACTIVITY  .  NOT  APPLICABLE 

HAZARDOUS  DECOMPOSITION  PRODUCTS  .  BURKING  WILL  PRODUCE  OXIDES 

OF  CARBON,  NITROGEN,  AND/OR 
SULFUR. 


TOXICOLOGICAL  PROPERTIES 


SYMPTOMS  OF  OVEREXPOSURE  FOR  EACH  POTENTIAL  ROUTE  OF  ENTRY: 


INHALATION,  ACUTE 
INHALATION,  CHRONIC 
SKIN  CONTACT  .  .  .  . 
SKIN  ABSORPTION  .  . 
EYE  CONTACT  .  .  .  . 
INGESTION  . 


NO  HARMFUL  EFFECTS  EXPECTED. 

NO  HARMFUL  EFFECTS  EXPECTED. 

WILL  TEMPORARILY  COLOR  THE  SKIN. 

NO  HARMFUL  EFFECTS  EXPECTED. 

MAY  CAUSE  IRRITATION  AND  BURNING. 

MAY  CAUSE  NAUSEA.  INGESTION  MAY  RESULT 
IN  A  YELLOW-GREEN  COLOR  TO  THE  URINE 
UNTIL  ALL  DYE  HAS  BEEN  FLUSHED  FROM  THE 
SYSTEM. 

NO  HARMFUL  EFFECTS  EXPECTED. 

NO  HARMFUL  EFFECTS  EXPECTED. 

NOT  APPLICABLE. 

CARCINOGENICITY  .  NOT  LISTED  BY  ANY  REGULATORY  AGENCY  AS  A 

KNOWN  OR  SUSPECTED  HUMAN  CARCINOGEN. 

TERATOGENICITY  . . NONE  KNOWN 

MUTAGENICITY . NONE  KNOWN 

TOXICOLOGICALLY  SYNERGISTIC 

PRODUCTS . NONE  KNOWN 


EFFECTS  OF  ACUTE  EXPOSURE  . 
EFFECTS  OF  CHRONIC  EXPOSURE 
THRESHOLD  LIMIT  VALUE  .  .  . 


PREVENTIVE  MEASURES 


PERSONAL  PROTECTIVE  EQUIPMENT; 

GLOVES  .  RUBBER  GLOVES 


ApfwndbA  MaiMlalStMyDRiaShMts 
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RESPIRATORY  . 

CLOTHING  . 

OTHER  . 

ENGINEERING  CONTROLS  . 

SPILL  OR  LEAK  RESPONSE  . 

WASTE  DISPOSAL  . 

HANDLING  PROCEDURES  AND  EQUIPMENT  . 
STORAGE  REQUIREMENTS  . 

SHIPPING  INFORMATION  . 


USE  DUST  MASK  IF  NECESSARY 
PROTECTIVE  CLOTHING  WHERE  SKIN 
CONTACT  IS  UNAVOIDABLE. 

HAVE  ACCESS  TO  AN  EYEWASH. 

NOT  NECESSARY  UNDER  NORMAL 
OPERATING  CONDITIONS. 

SOAK  UP  SMALL  SPILLS  WITH  PAPER. 
SOAK  UP  LARGE  SPILLS  WITH  EARTH, 
SAWDUST.  OR  OTHER  SUITABLE 
ABSORBENT.  WASH  SPILL  SITE  WITH 
WATER. 

DISPOSE  OF  WASTE  IN  ACCORDANCE 
WITH  FEDERAL,  STATE,  AND  LOCAL 
REGULATIONS . 

NO  SPECIAL  REQUIREMENTS. 

STORE  AT  ROOM  TEMPERATURE  BUT 
ABOVE  THE  FREEZING  POINT  OF  WATER 
KEEP  FROM  FREEZING. 


FIRST  AID  MEASURES 


FIRST  AID  EMERGENCY  PROCEDURES: 


EYE  CONTACT . FLUSH  WITH  WATER  FOR  AT  LEAST  15 

MINUTES.  IF  IRRITATION  PERSISTS, 
GET  MEDICAL  ATTENTION. 

SKIN  CONTACT . WASH  WITH  SOAP  AND  WATER. 

INHALATION  .  IF  BREATHING  BECOMES  DIFFICULT, 

GET  MEDICAL  ATTENTION. 

INGESTION  .  IF  SHALLOWED,  GIVE  SEVERAL  CLASSES 

OP  MILK  OR  HATER  AND  INDUCE 
VOMITING.  GET  IMMEDIATE  MEDICAL 
ATTENTION.  NEVER  GIVE  FLUIDS  OR 
INDUCE  VOMITING  IF  PATIENT  IS 
UNCONSCIOUS  OR  HAS  CONVULSIONS. 


SPECIAL  NOTICE 


All  InforBstlon,  rccomaendAtlpna,  and  suggestions  appearing  herein 
concerning  this  product  are  baaed  upon  data  obtained  froa  the 
■anufacturer  and/or  recognized  technical  sources;  however,  Foraulabs, 
Incorporated  oakes  no  warranty,  representation  or  guarantee  as  to  the 
accuracy,  sufficiency  or  coapleteness  of  the  aaterial  set  forth  herein. 
It  is  the  user's  responsibility  to  deteraine  the  safety,  toxicity  and 
suitability  of  his  own  use,  handling,  and  disposal  of  the  product. 
Additional  product  literature  aay  be  available  upon  request.  Since 
actual  use  by  others  la  beyond  our  control,  no  warranty,  expreas  or 
iaplied,  is  asde  by  Foraulabs,  Incorporated  as  to  the  effects  of  such 
use,  the  results  to  be  obtained  or  the  safety  and  toxicity  of  the 
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AppmdtoB  Compmdiuni  of  State  QroutRM|irir(im«nto 
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QUARTERLY  PROGRESS  REPORT  -  TRB  21^  Snitember  30. 1991 
Sealint  Geoiechnial  Eroloraioiv  Holes  to  Proiea  ihe  Sulaurtiice  Environment 
tj>  INTRODUCTION 

-This  constitutes  the  Second  Quanerly  Progress  Repon  on  TRB  Projea  21-4.  It  ooataies  a  desciiptiOD  of  resear 
aocompiishinents  to  date  and  provides  an  overview  of  planned  research  into  the  third  quaneri  October  1  to  Deoeraber  2 
1991. 

Ll  Research  Problem  Sutcascnt 

Ceotechnical  eacpiofaioty  holes  often  penetmte  water  bearing  ibnutioas.  There  is  concern  that  these  holes  can  beeoit 
conduits  for  contamination,  commingling  or  loss  of  groundwater.  To  ptotea  the  subsurface  environment,  geoiechnic 
organiations  arc  being  mked  by  water-resource  agencies  to  use  water-w^  dtflling  techniques  and  regulations  that  ate  nc 
necessarily  applicable  to  routine  geotechnical  piaciioes.  Moreover  use  of  water-well  drilling  methods  and  machineiy  lb 
geotechaical  eapioratioa  results  in  considerably  higher  costs  to  geotechnical  organizatioas  (iactudiag  higbw^  agencies)  ir 
modl^piocadnm  and  obtain  new  eqnipmenL  Reseaich  is  needed  to  dtsveloptuiiabieieab.  which  will  adequately  ptoiec 
the  subsurface  environment,  for  dosnre  and  for  iasuilation  of  iasunments  in  small  diameter  geotechnical  eaploratoty  holes 

L2  Scope  nf  ProUcm 

Such  eaploratoty  boles,  whether  bored  or  created  by  dtsplacement  techniques,  constitute  a  potential  oondnii  foi 
contamination  of  the  snfasnrfKe  eaMroamem  if  they  are  not  properly  sealed.  Thqr  can  also  lead  to  loss  of  poundwaier. 
such  as  nnooatroUed  anesiao  flow.  U  b  therefoie  imponaat  to  renn  the  nhsarfme  eavirouneat  to  its  pre-exploration 
dtflUng  condition  by  providing  cost  effective  and  veriflable  seals  in  imporunt  rones  of  the  subsurface  suatigraphic  ootuma. 

Current  methods  of  sealing  water  well  boles  and  abandoned  wells  are  not  appropriate  for  geotechnical  cxploiaioiy  holes 
due  to  differences  In  size  and  depth  of  the  boles,  original  puipose  of  the  holes  and  their  intended  ftmciiont.  time 
consminis,  and  costs.  Hence,  spedOc  solutions  mast  be  found  for  sealing  geotechaical  e:q>lotatory  boles  made  for 
transporutkm  related  acdvities. 

Often,  geotechaical  eqtlomoiy  holes  are  instrumented  for  short  or  long  term  observations  of  settlements,  pore  pressures, 
and  lateral  movements.  The  space  available  within  such  holes  for  effective  scaling  against  oontamiaaat  miction  or 
commingling  is  much  less  than  that  for  un-iastrutneaied  boles.  This  foci,  combined  with  the  vaiieiy  materials  used  in 
instrumented  holes  (from  PVC  to  steel,  cables,  wires,  etc)  leads  lo  complex  conditions  for  which  traditional  scaling 
methods  taaj  not  he  suluble  for  adequate  proicciiott  of  the  enviroaineat. 

The  iDcreasiog  deployment  of  in  situ  soil  testing  techniques  sudi  as  piewoones,  cone  peoenometen  and  dilaioraeiem 
requires  that  aiiemion  be  also  paid  to  these  small  diameter  displacement  type  boles,  which  traditionally  have  not  been 
deliberately  backfltled  or  sealed  against  ooaiaminaiion.  Hence,  the  sealing  methods  to  be  developed  must  address  both 
conventional  geoiedmieal  boreholes  and  small  diameter  in  situ  testing  holes. 


2.0  OBJECTIVES  OF  RESEARCH 

2.1  Coab 

The  broad  objectives  of  this  research  are  lo  develop  (1)  technical  guidelines  for  maietials  and  tneibods  for  ptadng  seals 
in  instrumented  boles  and  for  decommissioning  small-diamcter  geoiechnicnl  cxploraioiy  holes  in  older  lo  pioiea 
groundwater  from  conuminatioa  and  loss,  and  (2)  methods  for  verification  of  these  seals. 

The  focus  of  this  reseaich  is  therefore  to  determine  viable,  economical,  effenive  and  verifiable  seals  and  sealing  methods 
10  protect  the  subsurface  environment  from  geoiechnial  expioraioiy  holes  made  by  common  drilling  and  in  aiiu  lestiag 
meihods. 
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2J  Specific  Objectives 

The  specific  objectives  ot  ttaii  reseat^  aie: 

(1)  to  lest,  in  the  Ubonioiy  sad  in  the  field,  sealing  materials  and  methods  for  use  in  instnimenied  and  un- 
instramented  holes  compatible  «ith  pre-exploraioiy  subsurface  eondiiioos  and  for  normal  drilling  and  in 
situ  testing  praaioesj 

(2)  to  lecommend  piocedures  for  effective  and  economical  decommissioning  of  geotechnicalexploratory  holes 
in  Older  to  protea  the  subsnrlaoe  environment  and  to  control  watet 

(3)  to  develop  practical  gnideilnes  for  material  selection  and  methods  to  place  effective  seals  in  instrumented 
..  nnd  im-instnimented  feoiechoieal  exp! 'uatoiy  holes; 

(4)  .  '  develop  and  test  pfo^ates  for  seal  verification. 

«■:  .. . . 

The  Mtowing^to  am  included  in  the  research: 

Task  1.  Suminaiize  the  sute  of  the  ptaetfoe  in  small  diameier  geotedmieal  exploratoty  boles.  The  sotnnuiy  shall  include 
a  list  of  viable  seals  using  readily  obtainable  materiab  for  botb  Insinimented  and  nn>instrumcnted  boles. 

Task  2.  Using  the  list  developed  in  Task  1.  develop  and  petfoim  a  testing  prognm  for  the  viable  seals.  The  type  and 
extent  of  testing  of  the  sealing  systems  should  be  suiSdenc  to  evaluate:  (a)  the  eOeaiveaess  and  Umiutioas  of  each  seaUng 
material:  (b)  the  Mg  term  petfonnance  of  each  scat  (e)  the  perfotmaoee  of  each  seal  when  tubjeoed  to  naturally 
occuTriag  salts,  minerals,  adds  and  the  like;  (d)  the  inOuence  of  seal  tbickacss  (vertical  dimension);  (e)  the  ability  to 
latisfoaorily  seal  small  annular  spaces  in  insitumenied  holes;  (1)  the  eonsiructtbility  ot  each  teal  ty^  above  and  below 
grouadwater,  in  artesian  oonditioas,  and  at  various  depths  below  the  ground  sutihee  to  a  tnaximnm  depth  of  about  200  feet 
(60m);  and  (g)  the  influenoe  of  various  geotogical  oondiiioitt  on  the  perfonnanoe  of  each  seal  type. 

Task  3-  Develop  procedures  to  verily  that  the  seal  in  situ  wfil  perform  at  intended. 

Thsk  4.  Develop' oompiebensiwe  gnideUncs  for  sealing  feoiechnical  exploraioiy  holes.  This  would  include  seal  design 
ptooeduKS,  idiemaHa  showing  each  seal  design,  qtedSatioas  for  each  seal  material  suiuble  placement  tcchniqnes.  and 
verificatkn  pioc^nres. 

Tasks.  Ftcpaie  a  Bnai  report  describing  the  research  peiformed  and  presenting  the  comprehensive  guidelinca.  Suffideni 
research  imuUs  muM  be  induded  in  dm  report  to  pondnsfveiy  jusifiy  the  tecommeoded  guidelines. 

iO  WORKPLAN  -  , 

The  tesearch  is  being  coaduaed  in  eight  phases,  as  summarized  below.  Deuils  of  the  wotk  to  he  petformed  in  each  phase 
have  been  submitted  eariier  with  the  Wotk  Plan  for  the  prejeo. 

Phase  I  •  Review  of  CucTcat  Slate  of  Pruelice  and  PoUdes 

Phme  I  b  intended  lo  gather  infonaation  on  cuneni  polides  and  praaices  fiom  a  nomber  of  public  and  private 
jurisdictions  and  agendesMepaitmenis  Involved  in  geoiechnical  exploration  taivf  ly.  Thb  infotmaiion  will  form  a  basis  for 
the  :qiecific  design  of  seal  lesitng  ptogiams  both  in  the  iaboraioiy  and  in  the  field.  Aitemion  will  be  paid  to  reponed 
problems  with  current  practices. 

Phase  2  >  Oettilcd  Uieralurc  Review 

Thb  phase  will  be  conducted  simuiuneously  with  Phase  L  A  review  of  current  Uietaiure  on  the  subjea  of  bole  sealing 
will  include  ptaaiees  fiom  the  oD  and  water  well  drilling  industries,  from  current  thinking  on  seaUng  nudear  waste  vaulu 
and  chambeis  and  from  work  uadeiway  in  providing  leachate  barriers  at  landfill  sites. 
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PtuM  3  -  LabontOf7  TcsUng 

Phase  3  comprises  laboratory  testing  of  various  sealing  materials  and  investigation  of  potential  methods  to  achieve  effc 
seals  under  a  variety  of  controlled  laboratory  conditions  to  deienniae  their  viability  for  field  applications.  This  wort 
be  done  in  two  suges.  Suge  1  will  consist  of  fabricaiion  of  the  testing  apparatus  and  trial  testing  to  ensure  its  operaii 
validity.  Stage  2  will  consist  of  tests  to  simulate  field  sealing  apnlications.  using  a  variety  of  sealing  materials  and  met! 

Phase  4  •  FleM  Installatiani 

In  this  phase,  the  three  field  sites  at  Anthent.  Iowa  and  Oiuwa  (Canada)  will  become  operational  for  drilling,  sampi 
-  sounding  and  jfiaoement  of  seals. 

niasc  S  •  FkM  Seal  Testing 

Held  testing  prognins  wOl  be  initiated  to  place  seals  in  seleaed  boles  and  sofi  types  (drilled,  displacement,  angu: 

'  instrumented,  ua-insirufflented).  Costs  associated  with  seal  installation  will  be  monitored  (supplies,  drill  renuls,  manpov 

*c).“ . . 

Phase  C  •  Seal  Verification 

In  this  phase,  field  rests  will  be  oonduaed  on  the  insulUtions  of  Phase  S  to  verify  the  seals  are  operating  as  intended.  T 
■  pits  wai  te  placed  adjacent  to  the  holes  at  one  of  the  three  sites  (u  be  deiermined  upon  completion  of  Phase  3). 

Phase  7  •  Devdopncnt  of  Comprehensive  Hole  ScaUng  Guidelines 

In  this  phase,  feasible  and  practical  guidelines  wilt  be  developed  for  use  by  drilling  oomnciots  and  agencies  involved 
geotechiiicai  eqiloritory  activities. 

^  Phase  4  •  Final  Report 

'  Diaft  and  Final  reports  of  the  tesesrefa  will  be  prepared  and  submitted. 


SECOND  QUARTER  PROGRESS  •  SUMMARY 

Progress  made  during  the  second  quarter  (July  1  to  September  30. 1991)  is  reported  in  summary  form  in  this  seaior 
Details  are  found  in  the  died  App^ices  following  the  Tables  and  Figures. 

431  PHASE  1 ‘REVIEW  OF  CURRENT  STATE  OF  PRACTICE  AND  POUOES 

4.1  Introdnctlaa 

Phase  1  of  the  prajea  is  intended  to  gather  cxisiing  information  on  current  regulatory  poUdes  and  practices  regarding  the 
sealing  of  ezpionioty  hotev  In  order  to  provide  «  braid  view  of  the  problem,  toliciiatioiis  were  made  to  a  number  oi 
public  and  private  Jnrisdiciions  and  agendcs  or  depattmenu  involved  in  geotechnical  and  other  soil  exploration  actntiies. 
This  information  will  be  used  in  pan  to  form  a  basis  for  the  specific  design  of  prototype  seal  testing  programs  both  in  the 
laboratoiy  and  in  the  field  and  will  also  provide  essential  backiround  on  the  current  (1991)  suie-of*the>practice. 

4J  OMectivci 

The  objectives  of  the  borehole  sealing  pnctice  surviy  are  to: 

1.  Obtain  a.reasonab’y  accurate  indication  of  the  current  suie4>f-tbe-piact{ce  of  sealing  exploraioiy  hoies. 

2.  Determine  the  caitent  sutus  of  regulations  regarding  sealing  of  exploratory  holes,  and 

3.  Determine  if  any  innovative  sealing  or  perfonnance  monitoring  techniques  are  being  used  in  practice. 

4J  Approach 

TVo  approves  were  implemented  to  obuin  information  on  current  praaices.  The  first  approach  consisted  of  a  letter 
campaign  lequestlDgcurrent  regulations,  recommendations,  and/or  guidelines  for  sealing/bacUillinggeotechnical  exploratory 
holes.  Because  regulations  may  depend  on  local  or  regional  variations  in  geology,  groundwater  conditions  and  drilling 
procedures,  requests  were  made  to  each  sute  within  (he  United  Sutes  and  each  province  in  Canada,  in  the  U.S.  letters 
were  sent  to:  ^ 
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52  Suie  Depanroenis  orTraiuponaUoa. 

29  Suie  Geological  Surveys, 

32  State  Deparuneau  of  Nataral  Resources,  and 

24  State  Oepanments  of  Enviroomeoul  Quality^roienioo. 

Since  there  is  some  overlap  of  agendes  within  each  sute.  every  sute  did  not  receive  four  enquiries. 

The  second  approach  consisted  of  a  general  mailing  of  a  Borehole  Sealing  Practice  Questionnaire  requesting  information 
on  current  procedures  used  by  individual  practiiioneis  for  sealinglbackfilling  geotechnical  exploratory  holes.  A  deuiled 
borehole  sealing  practice  survey,  shown  in  itqipeodix  L  was  prepared  to  soUdt  and  collate  infomuiion  on  existing  practice. 
These  questionnaires  were  sent  to:  (1)  practising  geotechnical  engineers,  obuined  from  the  AssociatiOD  of  SoO  and 
Foundation  Engineers  (ASFE)  MembersUp  Usi  and  the  Consulting  Engineers  Council  5ireaoty,  and  (2)  environmental 
drilling  oonsttltanis  and  oontnciois.  obtained  from  a  directory  published  in  the  Spring  1990  issue  of  Ground  Water 
■>  Monitoring  Review. 

4A  Results 

4A.t  Cotreot  Rcgnlatloas 

The  shaded  sates  shown  in  Figures  1  to  4  are  based  on  individuai  sate  organizations  and  indicate  suies  in  which  response 
to  the  requei  for  current  regulations  were  received.  Reponse  were  received  front: 

49  Sute  Departments  of  Ttattsporutiott. 

16  Sute  Oeolopal  Surveys, 

13  Sute  Departments  of  Natural  Resources,  and 
U  Sute  Departments  of  Eovironnenut  Oiuiicy/Proiedion. 

Table  1  to  4,  which  are  also  based  on  individual  sute  organizations,  present  typical  sealant  mixture  that  the  state  employ. 
The  most  common  sealant  mixture  used  by  all  organizations  are: 

1.  Bentoniie, 

2.  Cement, 

,  3.  Cement-Bentonite, 

4.  Cement-Sand,  and 

3.  Concrete. 

A  lypieai  bentonite  uhnute  oonsisis  of  1-2  pounds  of  bentoniie  per  gallon  of  water.  The  mixture  shall  he  of  sufCcieni 
vbcosiiy  to  require  a  time  of  at  least  60  seconds  to  dischatge  1  quan  of  material  through  an  American  Petroleum  Institute 
(API)  marsh  funnel  viscometer. 

A  typical  cement  mixture  is  composed  of  1  bag  of  portland  cement  per  5-6  gallons  of  water.  The  cemeni-beniooite 
mixtures  have,  this  same  cement-water  proportioaing  with  2-8%,  by  weight,  or  2-8  pounds  of  bentoniie  added. 

A  typical  cement-sand  mixtore  b  composed  of  1  bag  of  portland  cement  per  5-6  gallons  of  water  to  which  not  more  than 
2  paru  sand  to  I  part  cement  may  he  added.  The  concrete  mixture  b  in  the  tame  proponions  as  the  cemcnt-und  mixture 
but  has  gravel  of  crushed  stone  as  a  pan  of  the  sand  additive. 

Appendix  II  oonuins  a  deuiled  summaiy  of  each  suie's  practices  on  an  organizational  basis. 

Cuirem  regutaiions/guideiines  enforced  by  state  DepanmenisofTransponation  may  be  divided  into  three  broad  caiegones 
as  follows: 


1.  No  written  regulatiOH, 

2.  3ute  requires  that  (he  Depanmeni  of  Transyvnrution’s  regulations  be  followed,  and 

3.  Sute  requires  that  another  sute  agency,  besides  the  Depanmeni  of  Tratisnonaiion,  regulations  be  followed. 
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Tke  shaded  areas  in  Figures  S  to  7,  which  are  based  on  these  three  categories,  indicate  the  states  that  follow  a  parti 
category.  Table  S  sumtnarues  ali  ot  the  state  Oepattmenu  o/Transponation  practices.  Appendix  111  conuins  a  dei 
suminaty  of  each  sute's  praaices  based  oa  the  three  categories. 

44.2  Current  State<of-PrBctice 

The  shaded  areas  in  Figure  8  indicate  the  states  in  which  consuiunis  have  responded  to  the  borehole  sealing  prai 
survey.  Praaice  surveys  were  sent  to  407  praatstng  consuitanu  in  the  U.5.  A  toul  of  49  replies  were  received  f 
response  success  of  12%.  Based  on  geographic  regjon,  responses  were  received  bom: 

13  Northeast  states. 

6  Southeast  sates, 
t;-..  - -12  Midwest  sates, 

.  .  2  Northwest  states,  and 

Southwest  sates. 

While  the  total  number  of  response  b  low,  the  dbtribution  should  give  a  reasonable  assessment  of  current  ptactiee.  Ts 

6  b  a  detailed  question  by  question  sutbti^  breakdown  of  the  responses  received  by  the  U,S.  oonsuiunis.  If  b  interest 
to  note  that '51%  of  the  U.S.  ODnsnlunb  are  aware  of  exbiing  guidelines  or  regubifons  peruining  to  sealing  geoiedmi 
etpiotatory  boies  and  63%  have  an  *in-iiouse*  poli^  regarding  the  sealing  of  the  holes,  information  b  encourag 
and  suggesb  earieat  treads  in  eavuonmeaul  awareness.  Based  on  the  responses  (rota  the  snrveys,  the  cuirc 
sate4)f.praciioe  of  sealing  boreholes  appear  to  be: 

1.  Seal  the  boiebote  with  bentoaite^ement. 

2  Bacuni  the  borehole  with  native  soil  cottiagt. 

3.  -  Sea]  the  borehole  with  bentonite,  and 

4.  Seal  the  borehole  with  cemenc 

These  pnciices  are  given  in  order  of  decreasing  use.  Appendb  IV  conuins  a  deuiled  summary  of  the  responses  recem 
by  ibe  U.S.  consnlunts. 

Surveys  were  seat  to  295  variotB  Canadian  sources  and  35  replies  were  received,  for  an  average  response  of  13.6%.  Tabi' 

7  and  8  are  deoiled  question  by  question  suibtical  breakdown  of  ibe  responses  received  by  the  Canadian  consuluna  ar 
ooattaciots  and  abo  the  Canadiso  govemmeai  agencies.  Table  9  b  a  fuitbcr  breakdown  of  responses  by  provinces  ar. 
category  of  respondents.  It  b  interesting  to  note  that  only  82%  of  ibe  Canadian  consuluna  and  coatiacion  are  awai 
of  cxbtiag  guidelines  or  regubtioas  peruining  to  sealing  geotechnical  holes  as  opposed  to  the  51%  of  U2.  oonsniuat 
Abo.  only  332%  have  an  *ia>bouse*  policy  regarding  tbe  sealing  of  boles  as  oppo^  to  the  63%  of  the  VS.  eoasulaai 

SM  PHASE  3  •  OETAOED  IXTCRATUllE  REVIEW 


A  deuiled  literature  review,  to  obuin  information  on  the  hydraulic  conduatviry  of  selected  borehole  seabnu,  especiall 
bentonite,  b  in  progress.  A  wide  spectrum  of  Uienture  topia  are  being  reviewed  such  as; 

•  Influence  of  permeanu  upon  the  permeability  of  bentonite, 

•  Cement-bentonite  slunies, 

•  Annubr  space  materbi  for  weib, 

•  Decommissioning  and  abandonment  of  water  wells, 

«  Pore  pressure  ebanges  due  to  bentonite  pellet  seals,  and 

•  Proprieury  bole  sealing  producu  and  proceases. 

Appendix  V  conuins  a  Ibt  of  references  that  have  been  obuined  thus  far. 

Additionally,  an  extensive  literature  search  has  uken  place  and  continues  on  bboratory  methods  to  measure  hydraulic 
cooductiviiy.  Particubr  interest  is  focused  on  apparatus  and  factors  which  affected  the  measured  hydraulic  conduaiviiy 
of  a  soil  in  tabonioiy  tests.  Faaon  include  the  effeca  of  permeant,  gradient,  mteroorgantsms.  type  of  pernieamcter, 
sample  preparation.  Mtoniion  and  a'ir  enirapmeni. 
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Table  I.  Typical  Stale  Dcparlmcnls  »f  Traniporlatlon  Seatanl  Mixtures. 


BIO 
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Appendix  B  Compendium  of  State  Qrout  Requirememe 
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Table  6.  Statistical  Summary  of  United  States  Responses. 


Note:  All  percentages  based  on  49  surveys  unless  othenvise  stated.  407 
surveys  were  sent  out  •  12.0?e  surveys  were  returned. 

Part  I  -  Current  Policy 

1 .  Aware  of  any  existing  guideUnes  or  regulations  pertaining  to  sealing  geotechnical 
exploratory  boles: 

Yes  51.0  % 

No  46.9  % 

^  No  response  2.0% 

2 .  Aware  of  any  published  guidelines  for  sealing  geotechnical  exploratory  holes: 

Yes  30.6  % 

No  65  J  « 

No  response  4.1  % 

3 .  Currently  have  an  *in-house'  policy  regarding  sealing  of  geotechnical  exploratory 
boles: 

Yes  633  % 

No  3Z7  % 

No  response  4.1  % 

4.  Constrained  by  current  enviraninentaljixotectioa  policies  or  legislation  in  performing 
tasks  related  to  tran^totuiion  related  geotechnical  exploration  activity  involving 
sealing: 

Yes  -4.1* 

No  89.8  * 

No  response  6.1  * 

5 .  Preve.itBd  fiom  drilled  et^loratory  holes  due  to  concerns  with  sealing  the  holes  to 
prevent  potential  comatninadon  of  the  subsurface  enviiomnenu 

Yes  14.3  * 

No  83.7  * 

No  response  4.1  * 

6  .  VeriTicanon  of  hole  seaUng  a  requirernent  of  either  the  cutrent  regulatory  of  in-house 
policy; 

Yes  26.5  * 

No  71.4  * 

No  response  2.0  * 
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Pan  II  -  Current  Practice  -  Hole  Backnilinc/Scaling 

7  .  98.0  %  Responded 

2.0  %  Did  not  respond 


.Sative  boil  Cuitincs 


.Native  boil  Cuttings  Mixed 
With  Bentonite 


.Native  boil  Cuttings  Mixed 
With  Cement 


Native  boil  Cuttings  Mixed 
With  Cement  &  Bentonite 


entonite 


niv 


entonite/Cement  Onlv 


hemicai  Crouts 
tSurseal,  Volclav,  Holeplue) 


I  her  Seals 
ISand/Cement) 


Note;  Based  on  surveys  that  responded  (48). 


1 3 .  42.9  %  Responded 
S7.1  %  Did  not  respond 


entonite 


ement 


hemical  Crouts 
tSurseat,  Volclav,  Holeplue) 


iher  beats 
ISand/Cement) 


Note:  Based  on  surveys  that  responded  (21). 


ApfMmdixB  Compendium  ol  Stst«  Qnxit  Rpqulrefiwnts 


jj .  SeaJ  tamped  or  otherwise  packed  in  the  hole: 

Yes  38.8  % 

No  49.0  % 

No  response  12.2  % 

9 .  Portion  of  the  hole  sealed; 


msmmmmmmmmmmm 

■74.0% 

85  %  of  the  Hole 

Tins 

^ _ 

TUTS 

TCTE 

No  Response 

i6.b  % 

i  0 .  Hole  sealing  ptaedee  depend  on  whether  or  not  the  hole  has  penetrated  the 
groundwater  able: 


Yes  36.7  % 

"So  ■■■  -  633%  - - 

1 1 .  Method  of  dxill'mg'samplingAn  situ  testing  influence  the  use  and  selection  of  sealing 
materials  and  methods  of  placement: 

Yes  28.6  % 

So  71.4  9> 

1 2 .  Special  backflU/sealing  practices  used  to  specifically  protect  the  subsurface 
envinmment  when  installing  instrumenation  in  holes: 

- Yes  .  32.7% 

No  59.2  % 

No  Response  8.2  % 

.14.  Attempt  made  to  seal  holes  after  performing  "displacement"  type  in  situ  tests; 

Yes  20.4  % 

No  69.4%  -  --  - 

No  response  10.2  % 

1 5 .  The  effectiveness  of  the  seal  monitored: 

Yes  10.2  % 

No  87.8  % 

No  response  2.0  % 
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